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Foreword 


2 my)HIS is an unusual issue of “Rock 
f 


ONG Ay Products”; it is less a copy of a mag- 
PB) 65) azine than a quarry hand book or 


manual. The more the reader will 
examine it, I feel sure, the more he will appre- 
ciate its value to his own business; and he will 


keep it at his elbow for ready reference. 


When it was decided to get up a compre- 
hensive program—last summer—it was real- 
ized that if the program was to be worth while, 
the literature it would produce should become 
a matter of permanent record and value to the 
industry. Indeed, we should not have been 
justified in asking papers from so many notable 
men, if their remarks were to be lost as soon 


as they had been uttered. 

So it is the function of this issue of “Rock 
Products” to preserve the transactions of the 
National Crushed Stone Association, in the 


1923 convention assembled; and to go further 
in the matter of their presentation to the in- 
dustry than is ordinarily done in the publish- 
ing of professional and trade association trans- 
actions or proceedings. 

Convinced that the information and data 
herein contained are of very live and practical 
value to the entire quarry industry, the trans- 
actions have been carefully indexed by subject 
and by author, so that the fullest possible use 
may be made of them for helping in the solu- 
tion of every-day problems of operation and 
management. 

In presenting this issue to the rock products 
industry the editor feels that it is both his duty 
and a pleasure to extend the thanks of the in- 
dustry to the many distinguished men who had 
a part in the program and to all the members 
of the convention for their hearty co-operation, 
interest, encouragement and support. 


Vath. C. Kertbocrrd 


Chairman, Program Committee. 
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ficial Transactions of the National 


Crushed Stone Association 


In 


Chicago, on January 15, 


Address of Welcome 


By John Erickson 


Engineer, Commission of Public Works, 
Chicago 


R. PRESIDENT and gentlemen of the 
National Crushed Stone Association: I 
the mayor of 

t 


am here today to represent 


Chicago in welcoming you to the city. The 
mayor would be very pleased to be here 
personally, but when you consider that there 
are thousands of conventions and other pub- 
lic meetings in this city every year, if he 
should appear personally at all those occa- 
sions there wouldn’t be any time left for 
him to do any other work. 

It is a very easy matter to just wish you 
welcome, but I know when Mayor Thomp- 
son appears before gatherings of this kind, 
he always has a few more pleasant words 
or something of interest to say besides that. 

Now, I don’t know exactly what I may 
be able to tell you or say that will be fitting 
at this occasion, but during the compara- 
tively short life that I have spent in this 
city, I have seen the population increase 
from a little over 500,000 until it is now 
4,000,000 or more, and, of course, I have 
seen everything else that goes with such an 
increase in population. 

We need great quantities of your product 
in this city. During the year 1922 there 
were 98 miles of streets paved. If we fig- 
ure about 16,000 sq. yd. to the mile and a 
thickness of base on an average of, say, 7 
in., you can see for yourself that that alone 
required a good deal of your product. In 
addition, we have innumerable other struc- 
tures; we build bridges and even in our 
buildings—during 1922 the value of build- 


4 


ings for which permits were issued amounted 
to—I don’t remember exactly, but I know it 
is considerably more than $100,000,000, and I 
understand that already this year there have 
been three times as many permits issued as 
during the corresponding period in 1922. 

Further, we have under construction and 
under consideration great improvements like 
the railway terminals, the lake front im- 
provement, the Union Station, which in con- 
struction alone will cost in the neighbor- 
hood of $100,000,000 before we get through, 
and then we have the Illinois Central elec- 
trification. So you see there is a great de- 
mand for your product in this city. 


Hotel La 


Convention at the 


I am glad that there is an organization 
such as yours because by getting together 
and exchanging experiences and views, it is 
natural that you should be able to more 
efficiently carry on your work and make it 
possible for this great city, as well as oth- 
ers, to obtain the product when we need it 
and in the quantities that we need it. The 
only thing we will ask is that you do not 
throw it at us, because we have some ex- 


periences with that right at home and I can’t 


say that we exactly like it. 

Now, gentlemen, on behalf of the city of 
Chicago and the mayor of Chicago, I wish 
to bid you all welcome to this city and I 
hope that you will enjoy yourselves while 
you are here, although, at this season of the 
year, perhaps, the city is not quite as at- 
tractive as during the summer and the fall, 
but you can hold two conventions a year 
and hold one here in the summer also. 





Salle. 
16 and 17, 1923 


President Eames’ Address 
ELLOW ASSOCIATES, ladies and 


gentlemen: On behalf of th embers 
of the National Crushed Stone Associa- 
tion, its officers, and friends, assembled 
here to participate in this convention, | 


wish to thank Mr. John Erickson, con- 
sulting engineer, Commission Public 
Works, of this city, for the kind and 


hearty welcome extended to this associa- 
tion, and, further, to express to him our 
sincere and grateful appreciation of the 
courtesy and goodwill shown us by official 
Chicago. 

Since our last annual gathering, not a 
few matters of national import, directly 
affecting the business equilibrium of our 
country, have arisen. Questions pertain- 
ing to immigration, better railway trans- 
portation, and the growth of the socialistic 
idea and its resultant unrest, I feel, should 
be of the utmost interest and extreme im- 
portance to this body at this time. I make 
particular mention on these matters be- 
cause of their apparent direct bearing upon 
the crushed stone business of the country 


Features for Consideration 

However, before speaking further on 
these matters I think some features of our 
present organization should receive con- 
sideration. There is no doubt in my mind 
that this association is a good thing for 
the purposes for which it was brought into 
existence, but I wish to ask: 

“Are the members satisfied with it as 
constituted at present? 

“Should its membership be increased by 
reducing the fees to an annual stated 
amount in place of the present assess- 
ment? 

“Are the members receiving all that 
they should from this association? 

“Does our organization function prop- 
erly so as to bring all the benefits its 
members feel they are entitled to?” 

An instance of the benefits to be re- 
ceived through organization can be cited 
and pertains to a visit to Washington 
last summer by some of your officers who 
sought modification of the priority orders 
issued against the stone producers of the 
country by the Interstate Commerce Com- 
mission. 
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ad the stone producers been 
ization, they would not have 
with as much courtesy by 
ver, Mr. Roth and Commis- 

n, aS was apparent to those 
made the Washington trip, and 
in receiving some relief on 

n. There is no doubt, I be- 
minds of any members that the 
of this association should be 


The Immigration Question 


the greatest problem today 





employers of labor con- 
No doubt 
that the quota from Denmark, 





migration question. 


Belgium, France, and Germany 
een able to come into this coun- 
situation 
spective As a fre- 
labor situation here is very seri- 
question arises: Should our or- 
at this time take up the matter in 

to obtain some relief from the 
immigration law muddle? Should 


unt of the financial 


countries. 


bars be lowered sufficiently to allow 


laborers to come into our 
of its tremendous 


desirable 

to take care 
I think, in order to learn just 
rious our present labor situation is, 
uld immediately appoint a committee 
with the American Road Builders’ 
both 
heir conventions in Chicago. 


organizations are 
They 
etermine whether some joint action 
taken at this time in this re- 
I think that the appointment of this 


ion while 


littee should not be delayed later than 


The Railroad Situation 


[ was in Washington last summer 
very frankly told me that the 

situation was critical. Re- 
he Interstate Commerce Commission 
1 that 9.9 per cent of all the cars on 


very 


nes throughout the country are out of 


president of the Baldwin Locomotive 


rks at Syracuse, N. Y., recently stated 


ocomotives of the railroads were 
bad condition, and because of this 
nsportation of this country was far 
His criticism was that politicians 
power at Washington at the 
will not relieve the situation as 
Thousands of loaded cars at 

and other large centers were not 
ve on account of locomotives that 

it of commission. A requisitton for 
n 140,000 cars had been denied here 
What is 


v days ago. going to 


railroads? 


this situation mean to our in- 


railroads going to merge into one 
different sections be 


m, or will 


Rock Products 


forced to consolidate, or will the railroads 


go under government control, which will 
mean government ownership? 

In my estimation, government ownership 
would be disastrous to our industry, as we 


would lose the personal, individual touch 


we now have with our local railroad repre- 


sentatives. It behooves all business men to 


give this railroad situation a great deal of 


thought. I feel that a railroad committee 


should be appointed at once to handle this 


matter, and, if possible, to work in con- 


junction with the Immigration Committee 


for the greatest good of this association. 
parts of this 


Throughout the various 


great country of ours socialism and its ac- 
companying unrest is now prevalent. No 
doubt this situation has been brought about 


by events that probably should be avoided, 
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but at the present time the “water is over 
the dam.” 

Our industry represents a capital of more 
than $225,000,000, and our production may 
well be termed enormous. Such an organ- 
ization as this, with its powerful influence, 
could be made, and I believe ought to be 
made, a potent factor to better present so- 
cial conditions. 
country of this socialistic evil we should all 
bind ourselves to use the same hard common 
sense that our forefathers used before us. 

I wish to welcome you all to this annual 
very grateful to Mr. 
others who worked so 


In attempting to rid our 


convention. I am 
Rockwood and all 
hard to make this meeting a success by 
I take 


this opportunity to congratulate him and his 


planning such a splendid program. 


committee for all that they have done. 


Quarrying as a Business 


By William Chapin Huntington 


Of Welborn and Huntington, Business Engineers and Counselors, Chicago 


AM not here to talk to you about the 
technical side of your highly specialized 
industry; on the contrary, I expect to 





Since his graduation from Columbia University 
1907 as a mechanical engineer, Mr. Huntington 


has entered upon a career replete with rare and 
valuable experiences and performances. He has 
been a metallurgical engineer of the National 
Tube Co., a metallurgist of the Illinois Steel Co.; 
investigated European industries; managed the 
Chicago office of the U. S. Bureau of Foreign 
and Domestic Commerce; was commercial attache 
of our embassies in Russia and in Paris, and has 
made an economic survey of occupied Germany 
for General Allen to show the effect of the eleva- 
tion of a customs barrier between the occupied 
territory and unoccupied Germany. Mr. Hunt- 
ington is also a graduate doctor of engineering 
of the Royal Technical College of Aachen, Ger- 
many, and has labored in German and Belgian 
steel plants, and made a survey of Russia for 
openings for American capital and goods. 


listen with you to a discussion of this by 
the able and competent experts who fill 
your program. My job is to speak to you 
about quarrying as a Business; to view 
the business as a whole, for it is a busi- 
ness, sharing with all other businesses the 
same fundamental problems of price, mar- 
keting the product, freight rates, compe- 
tition, labor, production, costs, and keep- 
ing plenty of cash on hand. 


Complexity of Modern Business 

Modern business has grown to be tre- 
mendously complex. A business execu- 
tive today has to deal with a hundred 
questions in a day, where his grandfather 
dealt with ten. The tendency is toward 
larger units, groupings, and certainly to- 
ward co-operation as opposed to ruinous 
unhealthful competition. Under these con- 
ditions there is only one way to be suc- 
cessful, and that is, to know all the facts. 

The American business man has excel- 
lent judgment when he has the facts. I 
find that business men are inclined to be 
gun-shy of so-called expert opinions. Give 
them the properly co- 
ordinated, and they will form their own 
opinions as to situations and 


essential facts, 
business 
policy. 

A quarry executive may know all the 
about his own individual business, 
but does he always know the facts about 
the industry as a whole? Does he know 
that there is a market for his product; 


facts 


what the normal demand is for crushed 
stone in the market he can reach; how 
best to distribute; what new fields are 
possible; whether the market is expanding 
yr contracting; whether there is over-pro- 
duction under normal circumstances? 
Does he know what his competitors are 
doing and thinking? A knowledge of their 
experience would often show him what 
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to do and what to avoid doing. Is any 
related product replacing crushed stone? 
Will a well-directed selling and advertis- 
ing campaign check this? What is the 
effect of engineering standards, specifica- 
tions, and building legislation on the use 
of this product? 

A man already in business has to 
know these things to meet competition. 
They are all the more vital to a concern 
contemplating opening a new quarry or 
expanding existing operations. 


How to Meet Competition 

To get this information you have to 
make a comprehensive, thorough-going 
survey of your industry. Such a survey 
embodies the essential facts about the 
production and marketing of your product 
and assembles the experience and the 
opinions of other producers, of distribu- 
tors. of men in related lines of business 
and of consumers. 

I know of a man operating a big gravel 
dredge on the Ohio river who was so con- 
vinced of this that he drew out a couple 
of thousand dollars, left a manager on the 
job and went all over the United States 
to learn how other people ran their gravel 
dredges. 
ecutives are too tied down by manifold 
and pressing duties to absent themselves 
thus from their business, and this fact 
has given rise to the profession of the 


However, most business ex- 


business engineer and counselor. 

A thorough business survey helps to 
take the hazard out of any business. It 
saves the executive many sleepless nights 
and worries, because it shows him just 
where he stands and what the dangers 
are. But this is not all. 
ness is largely conducted on credit. Few 
of us can expand our businesses as we 
should like out of the earnings alone. 
We have to have recourse to the banker. 
A quarry executive with a business survey 
in his hand is in the best possible position 
to talk to his banker. The head of a 
prominent banking institution said to a 
young manager a few days ago: 


Modern busi- 


“You are an enthusiast about your busi- 
ness and we like to see that, but you can’t 
expect us to take your statements at their 
face value as we would an unprejudiced 
survey with the facts in and the person- 
alities cut out.” 

Another banker recently declared to a 
large manufacturer: 

“If you will bring me a favorable busi- 
ness survey of your enterprise, you can 
have all the direct and indirect credit you 
need for 6 per cent without commission. 
Without such a survey, I confess we don’t 
know enough about the hazards of your 
business to make a loan.” 

It is of interest that the previous loan 
obtained by this same manufacturer cost 
him about 15 per cent, including commis- 
sions. 

Investment bankers, as is well known, 
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are glad to be approached by sound, well- 
managed industrial enterprises. One such 
man said to me the other day: 

“T would rather put a bond issue on a 
company with a well-surveyed future than 
on some I know with a better-advertised 
past.” 

Business conditions today are forcing 
producers to abandon the attitude of un- 
healthful cut-throat competition and to co- 
operate in the largest possible measure. 
There is a tremendous mass of business 
information and experience which can be 
exchanged among producers in an indus- 
try such as yours, without detriment to 
anyone and with benefit to all. 

That is why you have come together in 
this convention. It is the reason for the 
great services which are being rendered 
today by well-managed trade associations 
and it explains the growing demand for 
co-operative surveys made for all the pro- 
ducers in an industry or one special group 
of them. 


Basic Facts Are Business Stabilizers 

This putting the basic facts about their 
industry into the hands of all the Pro- 
ducers is a wonderful stabilizer, the beg 
possible check on ignorant price Cutting, 
and puts the competition on a high ethical 
plane. And if you don’t believe that eth. 
ics has a very immediate and Practical 
bearing on your industry, let me assure 
you that the attitude and conduct of pro. 
ducers in an industry toward one another 
have a great deal to do with the mer. 
chantability of the securities of any one 
of them. 

Gentlemen, I do not doubt that in what 
I have said I have but given expression to 
thoughts which have been running in the 
minds of many of you. You have a big 
industry with a splendid future within 
your grasp, a future in which all decj- 
sions and policies shall be based, not upon 
individual experience alone—and certainly 
not upon rumor and hearsay—but upon a 
thorough fore-knowledge of the facts. 


Transportation Situation Reviewed 
By E. J. Krause 


Vice-President and General Manager, Columbia Quarry Co., St. Louis 


T is up to each of us to take the UN off 
of uncertainty. The world is full of UN- 
certainty at the present time. 


The press is 








full of it—the public absorbs it like a blot- 
ter absorbs other carelessly handled ink. 
The happenings, politically, of the nations 
of the world, including our own country, 
breed uncertainty—yet this is misapplied 
psychology. It is ludicrous to consider how 
the tail often wags the dog, but it is true, 
and the situation often develops similarly in 
business. Ours is a domestic business. For- 
eign relations should not dominate us to the 
extent of determining whether we should 
profit or lose; they will determine to an ex- 
tent the amount of our profit. 

We must each undertake to make certain 
that the spirit of progress and _ business 
activity possesses the people with whom we 
come in contact. Bumper crops; hard 
work; transportation systems; great cities; 
commercial enterprises—all are built first in 
the mind—in the minds of communities— 
and afterward comes the call for crushed 
stone. 

We have the call on the gold of the world. 
We have the credit. We have the necessity 
for building—improving, modernizing, and 
the year 1923 should make records to look 
back upon and be proud of. And each of 
us should do his share and receive his share. 

Salesmanship should be stressed, and the 
work of the salesman kept ever ahead of 
the plant operation. Excess of production 
over selling capacity in the organization 
means ultimate loss, not only to the individ- 
ual company but to the industry. 

Coal is not in the center of the stage this 
year. There is a possibility that it may aS 
sume a dominating position through the fact 
that certain of the United Mine Workers’ 
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mines in operation, the coal production in- 
creased but 37 per cent. 


dominated by the desire to put increase of coal production amounting to 
only 37 per cent. This favorable tendency, 
however, was bowled over by the increase 
of 154 per cent in the number of mines re- 
quiring a greater amount of transportation 
service.” 

Now it seems to me that it is very evident 
that here is where we have the greatest 
hope in securing some satisfactory solu- 
average production per mine had been main- tion of this problem. 
tained on the 1910 basis. The Interstate Commerce Commission, 
under the law, of course, is permitted to 
deviate from the established principle of 
non-discrimination in the case of an emer- 
gency; that is what they have always done 
on the coal car supply. They have not 
been taking into consideration the above 


officials are 
vram of nationalization. As you 
ht of American initiative and 
property rights, you should combat this ten- 
| sovietism at every opportu- 


over a pre 

“If the 1910 tonnage production per mine 
had been maintained in 1920, the tonnage of 
dency towaré that year could have been produced by 7050 
nity. mines instead of 14,766.” This means that 
Withou strike, coal costs cannot be re- 
duced by the operators in the union fields. 
A general strike is unlikely. A reduction 

non-union fields compared to 
, occurred in 1921 is not probable. 
losses sustained by the miner in 
of 1922, followed by slack work- 
ing time, account of lack of cars, have 
reduced his earnings until he will be easy 
prey to the agitator, and local, or wildcat, 
strikes may be expected. It is always wise 
to have a coal supply in the possession of 


value the rig 


the railroads were called upon to divide the 
available cars among 6800 more mines in 
1920 than would have been necessary if the 
or Wage 
that whi 
The large 


k “It means that 150,000,000 tons, by which 
the strike 


coal production in 1920 exceeded 1910, were 
gathered from 6800 additional mines, calling 
for vastly increased motive power, coal car 
supply, and man power for the railroads to 


serve them all. The expansion was not con- : me ae ; 
economic condition. It is very likely 


though, [ think, that something will be 
done to curtail the transportation that is 
required by these coal mines. You can 


fined to the increase in number of mines. 
The number of cars ordered, based on the 
rate of ability of the mines to produce coal, 
kept pace until in 1920 the mines ordered 
cars sufficient to load 830,000,000 tons, which 
was 46 per cent more than the total con- 
sumption of the country. Showing the peak 
demand after settlement of the coal strike, 
figures are given that last October and No- 
vember the mines of the Unived States 
ordered cars for 165,000,000 tons, which was 
at the rate of a billion tons per annum, or 


the consumer. 

Transportation is the key to your success 
in 1923 and the future—plus our own vision 
and spirit of optimism and determination 
and our own hard work. While we are apt 
to think of transportation in terms of “cars 
furnished,” still, the stone industry can af- 
ford to be actively for and cannot afford to 
oppose or delay any practical highway or 


readily see the number of cars that are 
taken out of service from other business 
when the coal mines are reordering and 
declaring that they need almost twice as 
many cars as it actually takes to serve 
their own industry, and the Interstate 
Commerce Commission faced by such a 
demand, slaps on a priority order to sup- 
ply this fictitious demand. At the same 
time the attempt to furnish these cars to 
double the number of mines necessary to 
supply the coal, requires much additional 
transportation and uses up all the carriers’ 
facilities to the disadvantage of all other 
shippers. 


waterway program. 

The railroad companies are going to be in 
a position to furnish us equipment this sea- 
son largely in proportion to the failure of 
general economic adjustments abroad. 

Our certainty of success lies in our utiliz- 


at the rate of twice the annual consumption 
of bituminous coal. 

blot- 
ink. 


tions 


“In the 10 years the railroads increased 
the probable plentiful supply of equip- the tonnage capacity of their coal cars by 
ment early in the season without committing 42 per cent, while the tractive power was 
ourselves to an unprofitable basis of market, 
should shortage of equipment later in the 


season greatly restrict our operations. 
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N ex- By P. C. Hodges (Marble Cliff Quarries 
Co., Columbus, Ohio) 


increased 53 per cent, in comparison with an 


Valuation of Stone Deposits 
By Joel H. Watkins 


Mining Geologist, Charlotte C. H., Va. 
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| seems to me that the greatest hope held 
out to the manufacturers producing com- 
modities moved in open-top equipment lies 
in the solving of the coal problem that is 
now up to the United States Coal Com- 
mission at Washington. A Fact Finding 
Commission has been appointed to delve 
into all angles of the coal situation, and I 
would just like to read here a statement 
given to the Coal Commission yesterday 
at Washington by the American Railway 
Association which, I think, will prove 
conclusively that the solving of that prob- 
lem will, to a great extent, eliminate our 
difficulties in the car situation. I will 
sad it all, but there is some of it that 

is most important. 
As to ho 


over-expat 


w the mining industry through 
sion keeps piling up car shortage, 
the report calls attention to the fact that in 
1920 a total of 14,766 bituminous coal mines 
Were in operation, an increase of 154 per 
cent over 1910, 
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Coal production, however, 
nly 37 per cent. With an in- 
154 per cent in the number of 


inere ased 


Crease of 


N its relation to capitalization and develop- 

ment, the valuation of a stone deposit is, 
if anything, fundamental. Strange to say, 
however, it would seem to be about the last 
thing thought of by some of our friends of 
the stone-crushing industry. No doubt, many 
of the stone-crushing enterprises of this 
country have been the outgrowth of local 
and intermittent demand, and have been 
started in a small way. Stone deposits of 
any magnitude are, generally speaking, more 
or less visible at the surface. For an initial 
output, therefore, of limited tonnage, the 
erection of a small crushing unit has in 
most cases probably been justifiable. Many 
of these initial plants have been enlarged 
from time to time until their capacities have 
been greatly expanded. 

The rapid growth of our towns and cities, 
the thousands of miles of railroad ballast, 
and the ever-increasing demand for crushed 
stone for highway and general concrete con- 
struction have all helped to bring the stone- 
crushing industry to the front as a sound 
and permanent business. A large number of 
these stone deposits are well located with 


regard to market conditions and have valu- 
able tonnage’ reserves. 


Time to Find Out What Deposits 
Are Really Worth 

To some of us at least it would seem 
that the time has now come when an in- 
ventory, so to speak, of such deposits should 
be taken and a present value placed on their 
stone reserves. Such a valuation should in 
most cases be based upon geological inves- 
tigations, accompanied by detailed geological 
maps and sections, so as to illustrate thor- 
oughly the extent and character of the de- 
posit under consideration. As compared 
with metalliferous ore deposits, the geology 
of stone deposits is comparatively simple. 
With perhaps few exceptions, all of the 
stone produced by the crushed-stone indus- 
try is won by open quarry methods. 

In general, stone deposits may occur as 
massive bodies without strike, dip, or bed- 
ding planes, as in the case of unaltered 
granites, diabase (trap rock), and other 
rocks of igneous origin; they may be flat 
lying with distinct bedding planes of meas- 
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urable thickness, as in the case of lime- 
stone, sandstones, and other sedimentary 
rocks; or they may be folded and distorted 





until the workable beds are pitching at 
as in 


almost any angle from the horizontal, 
the case of both metamorphic rocks and 
unaltered sedimentary rocks. These are but 


elementary and simple facts to the geologis 


but to the layman, the quarry owner, they 
seem to impart some mystery of dubious 
import. 


1 
} 


Some quarrymen, throu 


JQ 
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servation of their own stone deposit, become 
convinced that they, better than anyone else, 
can interpret its geological significance. 


They will speak knowingly of such much- 


abused terms as strata formatiot und up- 
heavals, and at the same time fail to observe 
some of the most obvious fact ritten in 


the rocks. Please bear 
I speak of geologists, I 
who are thoroughly trained in their p1 
sion, who have had wide experi- 
ence, whose judgment is sound and matut 
and who are honest in th 

In America, the professior 
plied with men of tl 


nately quarry owners do not, as a rt me 
in contact with such men often enough to 
appreciate their worth. I ar raid that 
it is toc ofter the cas S 
of the stone-crushing indust1 make up 
their minds that they nee a 
geologist, they st about and fir engage 


the servic 
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does not 


I would therefore base t 
stone deposits on the following 
tions in the 
see them at this tim 

Crushed stone is classed as a grad 
commodity—that is to s 
profit per ton is usually small \ 


dend producer, therefore, a 








proposition is only attractive wher ily 
production is large and the st S S 
adequate. Take, for example, rushed- 
stone plant of modern des 4 nent 
and say of 1000 tons daily capa Cap- 
italization of such an enterpris« | be 
based on not less 1 25 year e re- 





serve which would be depleted under the 
continuous operation of the plant at 
ity. Amortization should be at such a rate 
as would insure a return of the initial in- 


vestment in not more than 15 yea Should 


the plant capacity be 2000 tons daily, for the 


l I 





same body of stone, valuation should be in 
proportion to the increased capacity and 
earning power, and amortization in propor- 
tion to the shorter life of the quarrv 

In order that the available tonnage of 
stone within a given area be measured with 
a reasonable degree of accuracy, the de- 
posit should be visible on at least four sides, 





*In arranging the order of these 





I was aided by suggestions from my friend 
Charles Catlett of Staunton, Va 
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or there must be abundant geological evi- 






dence as to the extent of the deposit, upon 
which dependable estimates may be based. 
One of the first things that a valuation 
engineer wants to see when he approaches 
the task of preparing a report on a stone- 
quarry property is a drawing or blue print, 
showing accurately the boundary lines of the 
property which is to be studied. Such a 
map should not only show property lines, 
roads, 


but should show ll buildings, 


a 
streams and rail tracks, and also a topo- 
graphic sketch with contour intervals of not 
less than 5 ft. The preparation of such a 
base map is plainly the work of a civil engi- 
d n yt } + ] 


neer, and shoul be expected ola geolo- 


gist. My own observation 


has been, how- 











ever, that few of the stone quarry companies 
1.5 es :7 , ‘ ee rer ‘ 
lave really 2OOG ase maps, and almost none 
yf them ittempt 
to prepare ) ya SE 
maps 1s lis work 
which is nN engi- 
neer, and 1 
of his investigations. 
me: 4 ] 
In measut a ste lepos efor 
it is desirable to have good base maps, up 
1 411d OL geological sec- 
, 
itera ind exte 
1 e snow! ne 1€a 
ike S 
al characte é 
ith to: which s at pre 
| } \ ] Vv y 
| é g 
) e surfac ve 1g 1 


Characteristics of Rock Deposits 


Some simple feature 1 
nere which L\ 1 gC 
which also have rr 

id availabil St 


} atacd m n 
een stated, some stone 





in form and show no 
of rock cleavage. ll rocks, however, and 
especially igneous rocks, are divided into 


large and small blocks by systems of cracks 


iT 





and crevices known as joints. J 


iting is 
usually highly developed in basaltic rocks, 
commonly known to quarrymen as trap rock. 

These systems of joint planes which cut 
the rocks at various angles are in almost 
every case a help to the crushed-stone quar- 
ryman in breaking down the stone, but in 
many cases they are a hindrance to the 
dimension stone quarryman in getting out 
blocks of marketable size. Where the stone 
is massive, the overburden, which must be 
moved before hard fresh stone can be 
reached, is almost invariably residual clay, 
or some weathered or semi-decayed rock, 
unless the overburden happens to be an allu- 
vial or glacial deposit, which is transported 
materials, and not derived in any way from 
underlying rocks. 

On the other hand, limestones, as a rule, 
do not decay or disintegrate, unless they are 
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very impure limestenes, and 
amount of clay substance. Lit 
simply dissolved by the weak iri 
in solution by surface waters, ai 


Je. 
hind a mantle of residual clay ores 
sents the iron-aluminum-silica tent of 


Under ord wndi- 


tions, erosion carries off mucl re 


the original rock. 





ual formed in this way. Lime 





th are subject to erosi refore 





generally have but a light m: 





This is particularly the case i1 Id 
climates, where erosion usuall 
with rock weathering. 

Every quarryman who works stone 
however, is familiar with p 





seams, and sink holes, whic 








the st red clay deep into th th 
quarry. I have seen limestone ts be- 
ing worked which showed alm sidual 
sut which were covered w mantle 
alluvial clay from 20 to 50 5 





ness, as in the case of the lime pos- 
ts along the Mississippi 


Again I 





\ F : 
eqs whicn were yarely expt tew 
laces at the surface, and still vork- 
€ gan but a few i 
‘ 
grass roots, as in the vicinity 
Center county, Pennsylvania 


Mining of High Grade Limestones Will 


Increase 


Where the limestone is being 
urning, as furnace fit 




















th umber of undergr S 
t class will increase from ear 
é e fact that some - 
ble deposits which are 
manent markets, are - 
yf stone, available at or ne 
face. There are cases which 
my observation where the us 
lrill has been found to be quite 
( r to determine the extent and char- 
acter of the stone where it has not been 


exposed by nature or by present 





P ‘ 
developments. 


Such exploration work 
be accomplished with use of either 
4 


or churn drill, but the core drill is gene 





ally considered more desirable, as the core 
taken out, foot by foot, affords a better 
means of both physical and chemical exam- 
ination of the rock than does the pulp from 
a churn or well drill. 

In order to determine the quantity of 
stone within a given area, which will be 
available under different conditions of op- 
eration, as many measurements should be 
taken, both laterally and vertically, as prac- 
ticable. Use should also be made of al 
geological data which are evident, and which 


have a definite bearing upon the extent of 
the deposit. When such information is 
carefully plotted upon geological maps and 
sections of good scale, they afford the quarry 











yanker a graphic illustration 
reserve and of the physical 
perating which they can com- 
other way. 

and chemical properties of 

rmine its quality are as im- 
vay, as quantity. For exam- 
many localities where large 

occur close to market, but 
o commercial value on ac- 
unsuited for any of the ordi- 
In the Appa- 


rushed stone. 


of the predominating 
he crystalline area is mica 


k, especially 
breaks 


it 1s 


where 
tent and into flat 


ements, is unsuited for 


railroad ballast, or con- 


Some rocks are hard 


n, but disintegrate quickly 
the atmosphere. Some 


and shaley, and 


sott, 


almost any use. 

s discussion should have to 
rushed stone for construc- 
I realize that many 


fluxing stone companies 


stone in large quantities. 
mposition of rocks, which 
fects their 
prop- 
r the 


at they nece 


price in 


1 
due 


failures 


properties of stone 


taken into con- 


iously 
| 


rk was begun. I know 


wherein one of our trunk 
ballast in one of the 


ceding 
by its lines, first opened two 
This 


} 
I 


both in mica _ schist. 


easy to drill and crush, but 


broke into lense-shaped 


were coated with 
ries were operated for a period 

considerable mileage of the 
vallasted with this material 
eemed to take a long time to 
se in authority finally came to 
n that the mica on these lenses 

acting as a lubricant, and 
ged in tightly by constant tamp- 
section men, the ballast had no 


perties and would soon work out 
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A quartzite quarry was next opened, but 
due to the hardness of the stone this quarry 
failed after a period of expensive opera- 
tion, when the discovery was made that good 
stone could be purchased nearby for less 
than it was costing to produce the quartzite. 
Their next venture was to give a large con- 


tract for ballast, and to subsidize the con- 
tractor who was operating a quarry in red 
Triassic shale. This shale was easy to drill 
and crush, and was fairly hard when freshly 
broken. After a year or two, however, the 
shale began to crumble and disintegrate into 
a clay-like substance. 

To relieve this situation, a fourth quarry 
diabase 


was opened on a large butte of 


within about one mile of the main line of 


1 


piant was 


the railroad. { new, 


and had ample trackage facilities, it was 


foredoomed to was 
even harder 
quartzite. The iro 
was that all this 
good deposit of 
rectly along the 
central 


Many 


ome 


parallel 


Ope ration 
st Of productior 


different localities 


1 powder require 
duced are elements 


imount of water 


with 


which thi 


crushing 


quarry to 


cost. Che topogra 


tures of every quarry 


the cost of productio1 
The ease of physi 


fore another factor 


looke d when consideri 


de posit. 


The question of ne to market and 


to transportation is one of inestimable im- 
portance. It matters little how large a stone 


and 


may be, 


deposit, how desirable the physical 


chemical properties of the ston 


or how cheaply it can be produced if it is so 


remote trom a permanent market that the 


cost of transportation absorbs all of the 


profits. 
osition which can deliver into a consuming 


It is plain to see that a stone prop- 


market at 5 cents per ton less than a com- 
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petitor is worth 5 cents per ton more at the 
point of production, all other things being 
equal. The matter of cost of transportation 
makes production of 
some stone deposits prohibitive, at least un- 
Here the value of a 
stone deposit is again reflected in its relative 


therefore economic 


der present conditions. 


location with respect to market. 

Any stone deposit which is isolated, and is 
close to a strong market, has, of course, spe- 
If on the other hand it is sur- 

equal 
working conditions and large stone reserves, 
the question of based 
largely on its relative stone reserve, and 


cial value. 


rounded by similar deposits, with 


+ 


valuation must be 


upon the price at which 


be purchased. 


any or all of the 
properties can Invariably, one 
of the first considerations that confronts a 
party who seeks a location for establishing 
a stone-crushing the matter of 


What he 


find is a location where, all 


; ] tr 1 
industry 1s 


competition. naturally wants to 
other things be- 
market 


for a reasonable portion of his output. 


ing equal, he will at least have a 


Where two or more stone-crushing com- 


panies are operating on the same body of 
; 


stone, having the same physical conditions, 


the same labor nditions, and the same 


pany outstrips its neigh- 


t} 


- j ~t1 
roduction, the 


market, if one cor 
bors in economic p reason for 


greater efficiency can be quickly 
| 
s 


traced to 


superior equipment and management. The 


relative abundance of stone, therefore, in a 
; ; 


1 controlled by 


given locality, wu 


bearing on 


he valuation 


seen but few 


posits or stone deposits, but there 
; 


many things 


e taken into considerati 


nd management 
l 


successfu 


I do not feel 


oper- 
ation of any undertaking, but 
hat I to do with 


these fact lave anything 


1e value of the stone deposit itself, and 


therefore should not be open for discussion 


here. An active quarry operation, like a 


mine, is subject to continuous depletion. 


1 


[ feel that the pol 


brought out in this 
paper, though elementary, are perti- 


be suggestive to those who 


brief 
nent, and should 
have not given serious consideration to the 
matter of valuation. Though a few exam- 
ples have been given above, each quarry 
proposition has its own peculiar features and 
its own individual problems. It is evident 
that such factors as are mentioned above, 
and which enter into the valuation of every 
stone deposit, must vary widely with differ- 
Wide 


mature 


ent properties and different localities. 


experience, keen observation and 
judgment help to reduce the error in such 


calculations. 
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] AM invited to this meeting simply be- 
cause I used to be in the stone business. 
Now whether that qualifies me to address 
you gentlemen, I don’t know, but I shall 
endeavor to do the best I can. 

The previous speaker mentioned some- 
thing about the stone quarry man not know- 
ing himself. That is absolutely true, and I 
speak, of course, about the Central West. 
They don’t know their own problems, or 
didn’t up to the time that I left the busi- 
ness, which was in 1909. 


Bankers, as a rule, look with a great 
deal of distrust upon any enterprise where 
there are any quarry operations involved. 
Nevertheless, we have been able to place 
the quarry situation before bankers in a 
manner that now receives their support as 
it should be received. I have in mind being 
requested by other institutions to appraise 
quarry properties, and to lay outlines of 
procedure to negotiate quarry financing. 
Years ago that was an unheard of thing. 


In undertaking the presentation of a 
problem of this character, permit me to sug- 
gest that what I may say in connection with 
the matter is, in the light of past experi- 
ences, somewhat limited, covers re- 
financing rather than underwriting new 
ventures. A new venture is rather an un- 
developed proposition. You build a plant in 
a verdant place; you have no quarry. How 
can a bank finance an undertaking of that 
kind? Quarries are developed as time goes 
on, and in that way banks cannot, and I 
never heard of any bank that ever did, in 
this section of the country, finance a new 
venture of that character. 


and 


Quarry history in the Central West points 
to the fact that very few enterprises today 
are being operated by original owners, indi- 
cating a lack of intelligent quarry manage- 
ment, due to either one cause or another. 

Information and data required could be 
summarized about as follows: History of 
the company, purpose of financing, valuation 
of security, survey of market conditions, 
income record, and general information. 


Valuation of Quarries 


On the valuation of security, an expert 
and detailed appraisement by a competent 
engineering company would be required, cov- 
ering structures, machinery, electric plant, 
railroad and equipment, quarry lands and 
miscellaneous. 

The survey of market conditions should 
be careful and accurate and a direct survey 
of the market possibilities, the support of 
quarry plant, should also be obtained from 
authoritative sources. Many enterprises of 
this kind have undertaken to refinance 
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What a Banker Wants to Know About a Quarry Industry 


By J. E. Lindquist 


Vice-President, Central Trust Co. of Illinois, Chicago 


without going into the question of market 
possibilities. Draw a circle of a hundred 
miles around your quarry. I wonder how 
many in this room know what their market 





prospects in their different localities really 
are. If I were to build a plant or take over 
a plant in Louisville, Kentucky, I surely 
would look into the market conditions be- 
fore I would undertake to even buy shares 
in that quarry or plant. 


Developing a Market 


I know when I was in the stone business 
I had the output of several large quarries 
in this section—nine, if I remember rightly— 
and as a matter of information, I might 
say that we handled in the neighborhood, in 
the latter part of my term, as much as 2,000,- 
000 yd. a year. We employed 700 teams. 
I didn’t have a single salesman. We handled 
the product from the quarry to the building 
or to the pavement or the enterprise for 
less than five cents a yard—I mean over- 
head expenses. In fact, we paid monthly 
dividends upon that operation. In addition 
to that, we had what I would call a pro- 
motion office, run entirely separate, and I 
give you these facts because they are real 
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facts, for the working up of new business. 

In those days if anybody mentioned build. 
ing a country road, he would be shot by 
the first farmer than ran into him. Today, 
of course, the country road is established, 
I remember writing to Congressman Mad- 
den in Washington and asking him to 
undertake to have a bill presented in Con- 
gress for federal aid. He wrote me and said: 
“Lindquist, the man who presents that in 
Congress will be run out.” It remained for 
a United States Senator from Alabama, 
who, about 1908 or ’09, I don’t remember 
which, introduced the first federal aid bill 
in Congress. My friend Madden lost a 
wonderful opportunity of being father of 
the federal aid law that was subsequently 
enacted. 

In this promotion office that I mentioned 
I had solicitors out to introduce various 
methods of pavement throughout the sec- 
tions of this city; without somebody taking 
an interest in the work and promoting it, 
there wouldn’t be very much paving done 
in a place like this or any other place for 
that matter, as near as I can tell. We 
paved as many as 130 miles of roadway in 
this city in one year. Last year, I think the 
City Hall records indicate that 98 miles 
were paved. All that required attention on 
the part of somebody, and that somebody 
was the man who furnished the material and 
no one else. It must have been either the 
cement man, the stone man, or the brick 
man, if it was a brick pavement, or the 
asphaltum man if it was an asphalt pave- 
ment, and so on down the line. 


Promotion is an essential thing, to my 
mind. I imagine now that you boys can sit 
back in your chairs in your home offices 
and just wait for business to come to you 
on account of the fact that there has been 
a great deal of agitation for highways, but 
let me tell you, you never want to lose sight 
of the fact of encouraging that work con- 
tinuously ; organize for it in every way that 
you can. It can be done and should be done. 


Income Record 

The earnings covering a period of years 
should be submitted, indicating the mannet 
and method of arriving at the same, and 
showing the proper depreciation of plant 
and the depletion of quarry lands made 
during the period under review. Where you 
quarry men have an income (of course I 
mean a profit) you will take mighty good 
care now to take advantage of those two 
items because they are allowed in your 
income tax return, but prior to the income 
tax record, I never was able to find any 
quarry man that ever took into account any 
depletion of quarry or depreciation of plant. 
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It is advantage, of course, as I say, 
1 have earnings, to make a proper 
for this so that your tax will not 


where 
allow 


be s 


General Information—Good Management 
The final subject which is of vital im- 
porta covers first the matter of quarry 
which must be under the su- 

of the superintendent of the high- 

id especial ability. To my mind, 

rade, first-class quarry superintend- 
understands every angle of the busi- 
production is more important than 

I recall plac- 
f-million dollar bond issue on a cer- 

rry. I investigated the management 

| I made the quarry owners nego- 
ontract with the superintendent for 
‘iod of time for which the mortgage 
because it to us to 
that their quarry was properly man- 
ind that it would be on a profit basis 


yriced sales manager. 


was an insurance 


that management. 
btain the maximum of production at 
the minimum and at the same time 
improve the physical quarry conditions for 
future economical operation is the life of 
Upon the superintendent de- 


cost 


tie yusiness, 
pends or devolves the matter of stripping, 
blasting and producing tonnage so that the 
plant will reach its highest producing capac- 
ity each operating day, which would result 
in earnings to not only support any banking 
tment, but to assure the stockholders 
he payments of dividends. 

Now I don’t know of anything else that I 
can add to the matter which has been as- 
signed to me. I am sorry I can’t go into it 
more thoroughly and more fully, but I cer- 
tainly want to express to this body my ap- 
preciation for opportunity of being 
here today and addressing you on this sub- 
ject 


CHAIRMAN SCHMIDT: Mr. Lindquist, 
we appreciate the message that you have 


the 


left with us. Are there any questions that 
you would like to ask Mr. Lindquist? He 
has been through the game. 

THOS. SULLIVAN (National Stone Co., 
Omaha, Neb.) : How much a ton depletion 
is usually allowed ? 

MR. LINDQUIST: 
tirely upon the conditions. 


That depends en- 
There is a cer- 
tain amount per yard allowed by the United 
States Government. I was in conference 
with them several years back but I don’t 
just what the figures were. They 
obtained from the Internal Revenue 
Division of the Government, I am sure; 
that is, the maximum amount allowed. 


recall 


can bp 


lon't want to use the personal pronoun 
uch, but you know when a fellow has 


been it 


1 the business of stone he has gradu- 
trom almost the worst game in the 

ind if he comes out of that with any 
hair left, then he is lucky; but he certainly 
ified for anything else if he has been 
a careful, cautious student of the stone 
There is the element of chance, 


ated 


world 
1s qual 


business 


Rock Products 


but it is a very enticing game. Frequently 
1 go through quarries simply as a matter of 
pleasure, to see quarry development, to ana- 
lyze the situation, but I want to re-empha- 
size the fact that the production end of your 
business is the heart of the whole thing. 
A. A. HALL (Ohio Marble Co., Piqua 
Ohio): I would like to ask the question, 
from your viewpoint, of what the banker 
considers the value of opening a quarry. 
You the ago that 
after the building after the 
plant was in good shape, they still didn’t 


made remark a while 


was up and 
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have a quarry. How much of an allowance 
would they figure from the opening of that 
quarry on one which had been in operation? 

MR. LINDQUIST: I might say until a 
quarry is fairly well developed, there is no 
allowance made, unless there has been a 
careful examination made by borings and 
other methods to develop a proposition. A 
quarry is made not in a month or even in 
a year, but it is made by successive years 
of operation, and the man that runs a quarry 
that can’t see two or three years ahead is 
no quarry man. 


Research and the Crushed Stone 
Industry 


By James R. Withrow 


Professor, Industrial Chemistry, Ohio State University 


to assist 


{' was a great pleasure for me 


your research committee in a small way 
has been 


the 


and it very interesting for me to 


listen to important papers that have 


come before this convention; in fact, it has 
been very instructive to me. 
Naturally, many questions arise in your 


minds when such a report as presented by 


pone RY bora 


your 


committee before you. It is 
should ask, “What 
could a research program do for me? Is 
it not a local matter? Can research benefit 
this organization as a whole?” 
in my opinion, is, “Yes, 


comes 


very natural that you 


The answer, 
it can.” 


There are great differences, it is true, in 
the problems in different portions of the 
stone-crushing industry. Research can help 
each of these individual cases. It would be 
foolhardy to say just where and how with- 
out a complete discussion of each of the 
However, research can help the in- 
dustry as a whole in exactly the same way 
as this organization helps the individuals as 
well as the industry as a whole. One great 
possibility, for instance, is sufficient to men- 


cases: 


tion. It will, in my opinion, establish a rec- 


ognition by the public, and government 
agencies as well, of the importance of the 
the nation, to 
business itself and to civilization. 

Now what Research is no 


mystery; it is rather the elimination, or a 


crushed-stone industry to 


is research? 


method of elimination of mystery. Business 
is like an army; an army operates on its 
stomach; business operates on experience. 
You are in business. Research simply means 


fact finding and fact organization. It is 
the rapid accumulation of experience and 
its organization for future usefulness. 

I was talking only last week to Wilbur 
Wright, whose success in his work of de- 
veloping the airplane is well known to every- 
one, and Mr. Wright made this interesting 
that if his father had 
business man he never would have flown, 
for the reason that at very few 
stages of the experimental work of himself 
and his brother would he have been able to 
show that what he was going to try would 
pay. And so it was interesting for me to 
find out that Mr. Wright had disposed of 
the various 
Wright companies quite some time ago and 


statement : been a 


simply 


all his personal holdings in 
was devoting his time again to his old love, 
namely, simon-pure research and experimen- 
tation. He said there was but one idea that 
they had, namely, to find out just how to do 
this trick that was before them and not any 
idea that it would ever be useful, for they 
apparently did not have that vision. “But 
the success,” he said, “that we have today, 
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which is a phenomenal thing, and which you 
and I could not have predicted 20 years 
ago, was due to these investigations, this 
research,” 

That is one of the fundamental things 
about research, you can’t predict where it 
is going to lead you. The fact that it does 
not appear to pay at first is no sure sign 
that it will not be eventually of great value. 

Another case that everyone of us knows 
about is the wonderful development of so- 
called radio—wireless telegraphy—and so 
on. Twenty years ago you and I had no 
idea of such a possibility as actually speak- 
ing across the ocean or receiving messages 
through the air. It was well known at that 
time that there were waves that could be 
propagated under certain conditions—Hert- 
zian waves—and an immense amount of in- 
vestigation was carried out merely for the 
purpose of finding out more facts about 
them; but no one at that time was able to 
predict that they would be of any use, and 
now we know the inestimable value that 
they have. 

Now like every other business, you stone 
men will ultimately come to the research 


basis. In view of the things I have said, it 


is the only sound business basis, so I will 
drop its direct discussion. 


What Is the Stone Industry? 


My personal interest in what you do about 


research is very small. I happen to have a 
job and I am not looking for a new one. As 
a professor of research engineering, how- 
ever, in a great American university, I have 
a great interest in problems and in the dig- 
nity of industry, and in yours as a basic one 


Let us consider what this business of 
stone means. What does stone mean to man- 


kind? I jotted down the other evening just 


a few ideas that occurred to me as I was 
thinking about this and if you will pardon 
me for a few minutes, let me tell them to 
you. 

This age in which we live is the stone age 
I know that the dictionary and the encyclo- 
pedia will tell you that the stone age was 


a period long ago when man seems to have 
depended upon stone for his tools. That 
all they know about it. To them it 


is 
is merely 


an archeological term. Archeology claims 


that man made his fighting arms of stone 
in that age, and various races and 
have actually brought this stone age to our 
own time. When the Indian or the African 
or the Polynesian felt the need ils, he 
crudely formed them of some stone. Having 
none of our mechanical or engineering 
equipment these benighted tribes did not get 
far with the use of stone. 

That was not the stone age which arche- 
ology talked about, it was merely the crude 
state to which portions, at least, of man- 
kind were reduced, in which they could only 
avail themselves of those assets in nature 
which were and still are most fundamentally 
important and valuable to life. They made 
their tools of stone because it was the only 
material or the best material which they 




















Rock Products 


could manipulate. It was, therefore, the 
material of most fundamental value to them 
for this purpose; nevertheless, they did not 
use much of it. They did not possess the 
power to do so. A carload would outfit a 
town or a tribe. 

In the extremity to which these portions 
of mankind were reduced it was not likely 
that they used stone even for shelter except 
when they hid in a cave. It is civilization 
only that could make proper use of stone, 





and it is a highly organized industrial civ- 
ilization only that could make use of stone 
to the maximum potential value to mankind. 
Even the highly developed civilization of 
Asia, of Egypt, of Carthage, of ancient 
Greece, and Rome and medieval Venice and 
Florence failed to get the most even out of 
the beauty of stone. 

As a matter of fact, there are many 
things of importance in the modern indus- 
trial development of our civilization, but 
nothing that we have today is as important 
as stone which, to them, was also funda- 
mentally important. 


A Vitally Important Industry 
If the ancient times or the crude levels to 
which some of mankind are reduced have 
been called the stone age, is not this, our 
age, much more the stone age? We use 
stone to a colossally greater extent than 


these ancients ever dreamed. The amount 


f stone used in modern communities is 
astounding. Then, too, we use stone for a 
vastly greater variety of purposes; in fact, 
I am sure it could be demonstrated that 
while in the stone age man prized stone, he 
could really do without it, whereas, in our 
day, just imagine the situation if we were 
compelled to abandon the use of crushed 
stone. If vital need, then; if power to utilize 
as never before, if we choose; if varied 


’ ls 


uses; if volume used, mean anything, this 
the stone age. Stone and the stone industry 
have great dignity. Evidently, stone and the 
stone industry have always been of much 
concern to mankind. At any rate, these ma- 
terials and this industry have all the dignity 
which is associated with antiquity and hu- 
man needs and human interest. 

The ancients lacked the power to properly 
use stone for man’s most good, but we 
have that power. Now we want to know 
whether we are using all of the power that 
the human races possesses. We should look 
upon research as an insurance to this end. 

Perhaps I can give you an illustration 
before I stop as to the meaning of crushed 
stone to me. I am not a crushed stone 
maker, though I have been in more of the 
quarries of you men that you imagine. 
It used to be a hobby of mine to collect 
mineral crystals—it still is, although I don’t 
have much time to work at it; I have been 
in many quarries from Massachusetts on 
the East, through New Jersey, Pennsylvania, 
Ohio, clear out to the Pacific Coast. But 
crushed stone means this to me: it means 
wonderful ability to do things in a short 
time that the ancients couldn't do at all with 
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all their skill. The Romans were wonderfy| 
military engineers. You go to Rome and 
look at the Colosseum. There nly a 
third of it and yet it is the greatest mony. 
ment in the world today. It took Titys 
12 years to build the Coloss He 
brought 80,000 Jews from the « ire of 
Jerusalem and told them they y free 


when they built that affair. It took 80,000 


men twelve years to build it. They had no 
crushed stone, or practically none, for they 
had no tools to make it. That Colosseum js 
built of solid block and of brick and of 
their cement which they discover Now 
the outside circumference of that Colosseum 
is practically identical with the outside cir- 
cumference of the great stadium that was 


built by the Ohio State University last 


year, but in that stadium of ours w ve a 
football field over 100 yd. long and 50 yd. 
of space at both ends, and on each side it 
is about 50 yd. wide. Those are roughly 
the dimensions. 

The Colosseum has about the dimensions 
outside as this stadium of ours, and the 
Colosseum held 84,000 people, roughly what 
ours holds, but we couldn’t get a football 
field into the Colosseum in Rome because 
that arena is only 97 yd. long and 47 yd. 
wide. It gave much less space to get the 


capacity. They had to go way out on the 
gridiron, so to speak, in order to get the 


seating capacity. Why? Simply because 
they didn’t have two things: structural steel 
and crushed stone. Crushed stone enabled 
us to build that stadium in one year with 
200 men. That is because we have acquired 
additional experience and power in scienc 





and engineering, those two things wor 
hand in hand and side by side. 


Conclusion 
In conclusion let me state that we have 
outgrown a lot of our old ideas. I believe 
you have, too, for we are always outgrowing 


them. We can’t predict ahead, very 





Oot us, what 1s going to happen next ear. 
Ve are always surprised at new develop- 


ments. I don’t want you to be in a situation 


— 





was the case with two men I heard of 
vears ago. One of them was a Congressman 
from North or South Carolina. About 183 
he made a speech in Congress in which | 

thanked God that there was the Rocky Mou 

tains to prevent the further expansion of the 
United States. The other was a commis- 
sioner in the United States Patent Office 
who resigned two years before the first Bell 
telephone patent, because he said he didn't 
like to take his salary since all important 
inventions had then been patented. Now 
those were both good men, but they could 
not see ahead because they didn’t understand 
that active wills and active minds would 
always be doing new things and you and | 
can’t dream what they are going to be. It 
is imperative, therefore, for the self-respect 
of any industry that it get on the research 
basis; all modern business must do so. Re- 
search is insurance. It is a tool to insure 
our development in the future. 


March 


Rock Products 


Report of Committee on Research and Trade 
Extension 


MEN, your committee recom- 
Bureau of Research and Trade 
established by the National 
ne Association. 
1e chief function of this Bureau 
locating of reliable, dependable 
and the distribution thereof to 
form as to make it 
cessible to the 


ers in such 
non-technical 
nd operators. 
this Research and Trade Exten- 
be developed gradually and not 
ely, to avoid unnecessary ex- 
m the very beginning. 
the sum of $15,000 per year for 
be set as the limit of expenditure 
lertaking. 
the work of the Bureau under this 
under the supervision of one 
»e organized in two divisions: 
1. Statistical 


and Investiga- 


2. Publicity and Trade Exten- 

time be lost in getting under 
project. 

ntlemen, with these recommenda- 
ou, we are in position to dis- 


le project. 


Organization and Work of Your 
Committee 


remember the paper I presented 
1 meeting, held a year ago, and 
of which I was instructed to 
ttee and investigate and re- 
ilue and possibilities of a Re- 
rade Extension Project in this, 
Crushed Stone Association. 


was to select members for 


tee as constituted consisted of 
gland, Marble Cliff Quarries Co., 
1io; J. J. Sloan, the Wisconsin 
Chicago, 


ushed Stone 


Iil.; John Rice, the 
Co., Pass 
Rockwood, Editor Rock Prop- 
ago, Ill.; Harry H. Brandon, 
he Ohio Marble Co., Piqua, Ohio. 


ng the 


Easton, 


selection of the comittee, 
select men who were representa- 
general groups of producers rep- 
our Association, and men who 
ughly interested 
vorthy assistance. 


and capable of 


preliminary meeting of this commit- 
found that the work proposed was 
complicated and limitless nature 
t professional assistance would be 
to keep it within practical bounds. 
C. Thompson, president of the 


Ohio State University, was enlisted in our 
cause. He immediately 
and offered to us all of the assistance of 
his wonderful school. He delegated to us 
the services of Dr. James R. Withrow, Di- 
rector of Industrial Chemistry and Chemical 
Engineering. 


became interested 


Dr. Withrow has met with our committee 
consistently and has certainly been the guid- 
ing light in the preparation of this report. 
His broad experience_and knowledge have 
directed us away from the many pitfalls we 
might have incurred had we not 
ably assisted. 


been so 


Reasons for Our Recommendations 

We have a number of very excellent rea- 
sons to offer why this project should be 
undertaken in the manner suggested: 

1. Our crushed stone industry is already 
late in arriving at the well-traveled road of 
research. We have therefore the excellent 
example of other industries which have pre- 
viously this 


seen same possibility in their 


businesses. It is not necessary to go ixt 
results of 
the operation of the Portland Cement Asso- 
ciation, Asso- 


ciation, Paint and Varnish Association, 


detail regarding the wonderful 


Face Brick Manufacturers’ 
and 


many others. 


Evidences of Wasted Over- 


Production 


2. There are evidences of wasted ener- 


gies, shown by accumulation of waste piles 


which, in their tremendous size, disfigure 


the appearances of most quarries. 
cost an equal or 


this 


It has greater amount 


per ton to place material in these piles 
than the actual per ton cost of finished 
product 

The amount of money spent by the mem- 
bers of this Association in the past five or 
six years either in storing or in attempting 
this 


reclamation of would 


have paid the cost many times over for this 


waste mater 
project. 

In these times of high cost production it 
is becoming a serious menace to the crushed 
stone business to have to absorb the cost of 
producing these wastes. 

Every existing hope of eliminating or 
utilizing these wastes must imperatively be 
investigated and if no hope presents itself 
we must invent relief, individually or col- 
lectively, before very long or some of us 
must close down production. 

3. The modern trend of industry is to- 
We 
in the line of 
We should have been pioneers 


in this wonderful work of waste elimination. 


ward the elimination of these wastes. 
do not want to be the last 


progress. 


4. Industrial progress and civilization are 


frequently tied up with the result produced 
by the initiative of individual 
producer. Many things that have regis- 
tered their importance in the history of 
civilization have been brought about by some 
individual being sufficiently wide awake to 
find some method of disposal of over-pro- 
duction or waste products. Much of our 
great chemical industry is based on by- 
product or waste utilization. Glycerine was 
for long a waste from soap manufacture. 
Someone made nitroglycerine from it, and 
now we clear our farms and run our quar- 
ries and mines with it or its related explo- 
sives. 


some alert 


5. The associations that have taken up 
these projects in the past have the satisfac- 
tion of becoming much 
factors in 
garded 


more important 
modern industry and are re- 
with greater respect than 


have been possible for any individual. 


would 

The 
members of these associations have profited 
in direct ratio to the progress and initiative 
of their organizations along this line. 


Reasons for a $15,000 Two-Year 
Budget 


The $15,000 per year would cover a budget 
as follows: 
Services of a part-time chief for the 
_ sum of approximately...... .-.-4000-$5000 
- . F 


Services of two investigators at 50 
to $3000 a ... 5000- 6000 
Traveling expenses ... 1000- 2000 
Laboratory, office space, stationery, 
postage, stenographer, printing, mis- 
cellaneous 


2000 

Looking at this as a five- to ten-year pro- 
gram, it would be much more efficient to go 
into the matter at once, but slowly, for the 
reason that an expensive organization could 
Certain 
preliminary work of a time-consuming na- 


not function properly at the start. 


ture must be first completed, such as col- 
their 
authority ; developing points of attack where 


lecting and compiling statistics and 
the Association as a whole would profit; 
the formation and development of plans for 
campaign of activities. 

There has undoubtedly been some con- 
siderable, 
along similar lines, therefore we should col- 


though spasmodic, effort made 
lect and compile what has been already ac- 
complished before we go deeper into other 
forms of productive work. 

It would be expensive, and nothing would 
be gained for us to cover ground and secure 
information that is already available for the 
mere cost of collecting and giving publicity 
to the Association members. 

As a matter of fact, it is anticipated that 
if the work is taken up gradually in this 
way by a systematic, carefully considered 
plan of action, the expenditure for even the 
future phases of this work can be kept 
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down to a surprising extent without affect- 
ing the efficiency of the work itself. 

It is a vital necessity, if this program is 
attempted, that our chief be a man of un- 
usually high caliber, a man thoroughly ex- 
perienced and capable of entering a tremen- 
dous work of this kind in an efficient 
manner. 

The entire success of this program de- 
pends on two things: 

1. The financial and moral aid of our 
membership. 

2. The ability of our chief. 

The chief function of this Research Bu- 
reau should be the locating of reliable and 
dependable information and its distribution 
to our members in such form as to make 
it readily accessible to the non-technical 
man. 

Port- 
land Cement Association were given finan- 


The engineering investigators of the 


cial and moral support and two _ instruc- 
tions : 

1. Find out the facts regarding cement 
which will be of value to the consumer. 

2. Make no report whatsoever until the 
facts are conclusive. 

They worked three years with the result 
that every cement user knows the facts 
today. 

The cement producers had confidence in 
the future and confidence in their research 
organization—in fact, confidence in the re- 
ward of concerted, co-operative action won 
out for the Portland Cement Association 
and various other associations 

Confidence made it so. 

Every consumer knows the Portland Ce- 
ment Association is working to secure re- 
duced costs and the efficient use of materials 
for all concerned. Who knows what future 
for crushed stone might be opened up by 
just such an expansion of knowledge of our 
own product? 


Whceé Can Be Expected by This 
Expenditure 


1. Tabulate seasonal demands and educate 
users to rational demands with reference to 
distribution of unavoidable sizes in pro- 
duction. Provide for the distribution of 
crushed stone products with a minimum 
of conflict with the movement of other com- 
modities in transportation. 

2. Standardize consumption expectation 
by finding out the general connection be- 
tween demand and production capacity, thus 
enabling both producer and consumer to 
figure with some certainty upon available 
production and market. 


N. B. Signed 
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3. Tabulation of the uses of all crushed 









stone products based on the tonnage con- 
sumed. 

A careful study should be :nade of these 
uses to see which ones can be extended. 
There would be very little justification in 
spending a large sum of money for research 
in a field which presents but little possibility 
of expansion. 

4. Better information for the salesman 
regarding the value of his product, obtained 
through careful study of the results and sta- 
tistics reported back to the company by 
the Research organization. 

The value of the product is measured by 
its usefulness, and the cost of the produc- 
tion has little or no relation thereto. 

5. Enlist services wherever possible of 
national, state and other agencies in every 
way that may assist both the producer and 
consumer of crushed stone products. 

6. An exhaustive investigation of wasted 
over-production can be conducted so as to 
lay bare its facts in the hope of developing 
all possibilities of elimination. 


What the Research Organization 
Must Not Do 


1. We must not solve local problems of 
individual quarrymen. He will be helped 
to solye his own problems by the Research 
Bureau literature. 

2. We must not make chemical or physi- 
cal tests for individual quarrymen for indi- 
vidual or local purposes. 

General information will be furnished as 
it is gathered with reference to the tests 
which a stone must meet for the various 
possible uses. His own analyses and tests 
will then show him where he stands. 

3. We must not do research or laboratory 
work of any kind to assist an individual in 
a local problem. 

4. We must not poach on the preserves of 
individual development of certain producers 
who prefer and have the right to the ad- 
vantages of their own labors. 

5. We must not become interested in 
selling campaigns of individual producers 
or products, but much valuable information 
can be gained from the general reports of 
our project, which can be used in the indi- 
vidual producer’s selling campaigns. 

6. We must not supply any member with 
sales argument to use on his own particular 
customer. 

7. We must not inform customers where 
they may be able to get a better stone for 


their individual purpose. 
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8. We must not give any special 


service 
or advice to an individual quarryman at the 
expense of other member or memb 


S Of the 
association. 

9. We must never undertake to give ex. 
pert advice to individuals that lot sent 
out to all members at the same e 

Conclusion 
Obviously, this Research Bureau project 


must confine itself to being a clearing-house 
and dispenser of general information and 
data for use of all the members. 

You men, through your instructions to the 
proper officials of this Association, will 


make rules and regulations controlling dis- 
pensing of information so as to properly 
protect the interests of every member of 
this organization. 


In the Future 


After the preliminary ground has been 
covered and we are all thoroughly informed 
as to what is now known regarding the vari- 
ous crushed stone products, we must then 
consider and study them and delve into the 
unknown. In the opinion of this commit- 
tee, some of the possibilities of the near 
future are: 

1. Development of new and varied uses 
of crushed stone products. 

2. Keeping abreast with current affairs 
as they concern crushed stone operation, 
such as translation of technical reports; 
compilation of reports of various institutes 
and condensing the meat of them as they 
concern common-sense business principles, 
and put them in non-technical language to 
be clear to every one of us. 

3. Assuring our entire membership of the 
latest developments as they occur in this 
and foreign countries, the same to be trans- 
lated and condensed so that the non-tech- 
nical man can secure all their advantages. 

4. Through our Research organization we 
will establish recognition by the various bu- 
reaus at Washington which would be a most 
excellent introduction in legislative and poli- 
tical affairs that affect our business. This 
introduction, coming in this substantial way, 
would insure more prompt response on many 
other questions such as railroad matters, 
priorities, legislation, immigration, etc. 

Finally, we urge the discussion and adop- 
tion of the six recommendations prefixed to 
this report, as in our opinion it is the proper 
way to profit by the common-sense research 
ideas in this Association. 


by the following members of the Research Committee: 


Howey fil Frommtom— He bof a Athen C Kachowl 
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Visualizing the Possibilities of Stone Quarries 


By Waller Crow 


Of Waller Crow, Inc., Engineers and Business Counselors, Chicago, Ill. 


industry, regard- 


[\ the discussion of any 
] 


less of its nature, there are a few funda- 
mentals that must be gone into before we 
can discuss it intelligently. We must take 
into consideration what relation this indus- 
try or any other bears to the general indus- 
trial st heme, whether or not it is an industry 
which might be classed as parasitic or 
whetter it is productive. 
In zddressing a National Crushed Stone 
Association, I believe I am addressing a 
organization represented 
by a body of men who are basically produc- 
ers and in every way creating something out 


really productive 


of which a great many other industries are 
built. To go into the ramifications of the 
stone iadustry and the uses of stone would 
cause ine to enumerate every article in this 
room, every piece of material, carpet, cloth, 
pencils or any other possible thing 
iat could be thought of. 


glass, 
tl It would be much 
easier to enumerate some industry that was 
not basically derived from the stone indus- 
try, and especially limestone, than it would 
be to enumerate the several thousand that 
are. 

I notice from time to time the crushed 
1e men will ship a carload of dolomite 
or high calcium stone or semi-hydraulic ce- 
ment stone to remote places. It might be 
surprising to know just what uses this was 
put to; what products were brought out of 
it. For instance, the sugar industry cannot 


operate 


stor 


without limestone; potteries cannot 
operate without limestone or its derivatives ; 
nor the glass industry would not be possible 
without lime in some form. 

It is a mooted point now in the glass in- 
dustry between the burned lime (oxide) and 
limestone. It takes about 6 per cent more 
flux the 


the oxide 


fuel to stone than the oxide. 
B 


r¢ 


ut costs than the 


much more 
itive amount of fuel to produce. 
one point in passing that we 
into consideration and dwell on 
minute. 


el. This is 
might 
for a 
The glass industries consume enor- 
mous quantities of limestone; the prepar- 
varies, of course, to suit the require- 

In potteries they generally use the 


all know the ramifications of chem- 
limestone. In operating the ordinary 
very little thought has ever been 
as to what that stone might really be. 
tone is limestone; where dolomite, it 
lomite. We generally class those as 
irate and distinct. 


But a limestone that 
be absolutely worthless so far as indi- 

on the surface might be a first-class 
raulic cement rock. 


We are working 
with h 


ydraulic cement now that has been 


used 85 years and the manufacturers have 


made 
portland cement competitive, which indicates 


never lost their business and have 


that every cement must not necessarily be 
a portland cement. The present method of 
manufacture of portland cement seems to be 
the most uneconomical and wasteful thing 
that can be done. 


Possibilities in Natural Cements and 
Hydraulic Limes 


Now the chances are that the majority of 
you gentlemen here have what you call 99 


per cent limestone, high grade chemical 


stone or a true dolomite. But there prob- 


ably are some impurities in stone which 
to that 
line of demarcation between a hydraulic ce- 
About the 
best hydraulic cement would run as high as 


2 and 3 per cent iron, which is a little high; 


many of you use that bring it thin 


ment and ordinary limestone. 


7 or 8 per cent in uncombined alkali, or pot- 
ash and soda; maybe 18 per cent in alumina, 
and 23 or 24 per 
residue silica. 
these. 


in magnesia and 
There are variations between 
There are different opinions as to 


cent 


what makes cementing qualities and wkat 
does not. It is not all in the colloidal form 
or the method in which it is prepared. A 
great deal is in the rock. 

We find in the cementing qualities of 
limestone, hydraulic cements and such ma- 
terials which are all classed under the same 
category, that in preparation there are cer- 
tain points to look out for. We found 
through exhaustive experiments that if a 
certain part is converted into hydroxide and 
another portion into a precipitated carbon- 
ate, a combination of the two will make 
a strong cement on almost any material re- 
gardless of its chemical characteristics. 

As to whether this is far-fetched, we need 
only to go back to Roman times and observe 
some of the works that have been built when 
portland cement was not known. It is true, 
they used volcanic ash; they also used ser- 
pentine rocks, etc., and made combinations 
with lime, and their works endure to this 
day much better than any modern cements. 

[ noticed in conducting some research 
which we undertook not so long ago, a pe- 
culiar Roman law that was to the effect that 
no man could, without suffering drastic pen- 
alties, manufacture lime and sell it before 
it had been exposed and weathered for three 
years. There is something in that, if we 
stop and look at it. In other words, we are 
making lime products a little too rapidly, 
not giving them a chemical reaction or the 
weathering that they must necessarily have. 
The chemical reactions and what they are, 
I don’t know and never found anybody who 
would hazard a guess, because it is a very 
complicated thing when you find out what 
the weathering of stones or other materials 
actually accomplishes. But we do know that 
we can take weathered and it will 
make natural cement. We have observed 
that a pile of limestone that has weathered 
down is about as good cement as you want, 
and we must find eventually some process 
of bringing these materials through without 
destroying some of their characteristics and 
without hurrying them too much. 
not Romans. 


stone 


We are 
We can’t wait three years to 
make lime and sell it. We haven’t that time 
to consume and it isn’t abreast of the times 
that we that time. But 
there could be some process worked out 
from time to time little research 
done that would indicate how to accomplish 
that more rapidly by a little more chemical 
treatment and little less firing. 


should consume 


and a 


Byproducts of the Stone Quarry 
In the production of stone, a great many 
of us are overlooking the fact that stone 
itself carries a great many byproducts. The 
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byproducts are not necessarily inherent in 
Take 
an operator in a section where he can sell 
all of his fines for top dressing, asphalt 
dressing for roads. 


the stone but are the unsalable sizes. 


He is all right on the 
hundred miles 
sell An- 


other man in another section can’t sell very 


fines. The other man, a 


from him, can’t possibly fines. 
much ground limestone; which brings the 
back to 
working out their own salvation. 


whole industry individual units 


I don’t be- 


lieve any association which you will ever 


create, no matter how it is managed or how 
great a technical staff you have, can ever 
do your individual research for you. Each 
itself 
and the local conditions as to prevent any 


proposition depends so much within 
cure-all or list of fundamentals being writ- 
ten to apply to all general cases. One man 
must take his 


them, and eventually put them into agricul- 


fines, get them out, store 
tural limestone, which, by the way, is coming 
into its own more every day, increasing to 
Doctor Hopkins, of the 


University of Illinois, tells us that 


immense tonnage. 


we can’t 


live without phosphate and _ limestone 
mixed. And I believe he is right. Lime- 
stone is very beneficial in most cases. The 


oxides and the hydrates are always neces- 
Therefore we 
have the possibilities of separate units for 
grinding unsalable sizes. 


sary for quick correction. 


Every recommendation that we attempt 
to make is always based on this. Get your 
stone out as cheaply as possible. The only 
way is making a lime byproduct. I claim 
that burned lime is a byproduct at all times 
to a crushing plant whether you burn your 
fines in a rotary or scalp your stone and 
run it through a vertical kiln. 
ter how handle it, 


Or no mat- 


you you have the in- 
between sizes for general commerce. 

In taking the industry as a whole, we can 
talk all we want to about the making of 
iron and the making of steel. But if there 
was no limestone there would be no iron 
or steel. Neither would there be a 


many articles 


great 


which we have to use in 


every day living. 
Financing Quarry Industries 

Now in the matter of the financial aspect 
of the This has never re- 
ceived the recognition it deserved. As I 
understand it, I found in handling 
certain stone propositions that less is known 
by the general public about a stone opera- 
tion than anything that you can give them; 
they don’t comprehend it. And I think one 
reason is, if you will permit me to say so, 
that the stone man, himself, does not know 
enough about his proposition. He has not 
worked out his markets and what his stone’s 
qualities are. Neither has he worked out 
the possibilities of going into the hydraulic 
cement business on the side. Consequently, 
the financial houses can not be held alto- 
gether responsible for the fact that they 
are not familiar with the stone industry 
because it has been sort of a one-man, iso- 
lated industry heretofore. 


stone industry. 


have 
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But in the next few years it can not pos- 
sibly be. It is simply a case, I believe, 
where a man must produce stone or not 
produce it. And he can not make an eco- 
nomical operation on a capacity which does 
not justify the use of mechanical means. 
An operative man can’t take a hand shovel 
and handle 250 tons a day and compete with 









a big fellow who handles direct from steam 
shovels into the large crushers and puts it 
through his bins on his cars in a continuous 
flow without any lost motion. 

This is an industry which now is coming 
into its own. Its byproducts are unlimited, 
and it calls for much research. And I want 
to state again that I believe that research 
must be along individual lines and every 
man has certain problems that he 


solve for himself. 


must 


This is a subject that interests me very 
much. I would only like to be able to pre- 
sent it in proportion to the interest that I 
have in it. I would like to talk for quite a 
while about dolomite, about the possibilities 
of certain high calcium compounds, possi- 
bilities of silicates, the possibilities of even 
sodium silicates, what the various acids will 
do and will not do, and how they will permit 
an operator to work out a special product 
for a special purpose, but that would in- 
volve considerable discussion. 

There is just one thought that I want to 
leave and that is that we all must be sold 
on this basic industry for the reason that 
there is no industry in the United States 
today that is more basic in its operation or 
by itself controls more industries. There 
is hardly a chemical operation, hardly a 
metallurgical operation or building opera- 
tion that a crushed stone man doesn’t con- 
trol if he will jump in and make the full 
utilization of it. 


Action on Report of the 
Research Committee 


MR. GRAVES: This resolution is in 
reference to the report of the Committee on 
Research, the report being presented, as 
you will of course remember, by Mr. Bran- 
don. The following resolution is offered in 
that connection: 

“Be it herewith Resolved, That the re- 
port of the Committee on Research and 
Extension be adopted in principle and that 
the Board of Directors be authorized to 
carry out the plan to such extent and with 
such modification as the board may deem 
wise and the funds of the association per- 
mit.” 

The spirit of that resolution I think is 
clear, that we adopt it in principle. We 
believe that it is along sound, progressive 
lines, but we feel it should be left to the 
Board of Directors to carry it out during 
the ensuing years with such modifications 
as they may deem wise, and, above all, with 
due regard to such funds as we have on 
hand. Nothing will be undertaken which we 
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can not financially carry through : 


uccess- 

ful conclusion, and we offer that lution 

for your consideration, and I s. you 
The motion was seconded and carried. 


Tentative Outline fo: 


Research Work 


HE following suggestive outli: 1923 

research work was submitted to Profes- 
sor Withrow at Columbus, Ohio Janu- 
ary 29, 1923, by Messrs. Brandon and Rock- 
wood on behalf of the Research mmittee 
of the National Crushed Stone A iation. 
This action was unofficial; an $s yet 
(March 10) no official action has taken 


by the committee or the associatio1 


Objectives of 1923 Research Work 
1. Lay foundation for a really compre- 
hensive knowledge of the stone industry 
2. To furnish the ammunition for later 
publicity and promotional work. 
3. To provide contributing member 


s with 
real comprehensive knowledge of their own 
material and possible fields in which its uses 
may be developed, and why. 
Suggestive Outline for 1923 
1. To make a market survey of lime- 
stone industry. 
(a) A list of all the industries which 
use limestone in any way, shape, or 


manner as a raw material. 

(b) The tonnages used in each suct 
industry; tonnage produced by the in- 
dustry or a subsidiary; tonnage pur- 
chased from independent producers, and 
physical and chemical characteristics of 
limestone used in the various industries. 





2. Complete chemical and physical analy- 
ses of samples submitted by each of 
contributing members. 

(a) A complete report by code of such 
analyses for use of the 
members. 

(b) A sample of each product made 
by contributing members and a report 
on the uses made of this 
far as they know, and why. 


contributing 


product so 


3. Summary of (1) and (2) in a com- 
prehensive survey of the uses, kinds, 
and approximate tonnages of limestone 
used in the industries. 

4. Compilation of a bibliography of the 
stone industry, and the sources of cur- 
rent literature on the subject. 

5. Development of important 

themes on such general subjects as 

“fluxing stone,” in such a manner that 


separate 


some conclusions could be drawn as to 
the dollars and cents value of certain 
elements or impurities. And of such 
a theme as the history and record of 
the use of limestone screenings as a fine 
aggregate for concrete with an accom- 
panying bibliography that would have 
weight in a scientific or engineering dis- 
cussion of the subject. 
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Trade Association Activities 


Of Scott, Bancroft, Martin and MacLeish, Attorneys, 


itlemen probably are interested in 

t decree of the district court in 
City, where an injunction was 
cainst the members of the Gypsum 
; Association. The decree as en- 
so directed and authorized certain 
y an association, thus receiving 
val of the court in affirmative 


ave been asked to come here this after- 
noon and give you gentlemen a word with 


t to that situation, and outline such of 
rience as may be of benefit to you. 
work in this connection that 


respé 

my expe 

I find in my 

the question is frequently asked (in fact, 

noticed that it appeared on your original 

ram) what may trade associations do? 

raised a great deal of confusion, 

in my mind, probably confusion 

If you were to ask the 

in this form, wholly aside from 

e associations, what may competitors as 

among themselves do, I think 

would get at the question in more direct 

rm. And that question can better be an- 

by stating in the abstract what they 

lo. I am limiting my discussion, 

urse, to the Sherman Act under the 
Federal laws. 

It is clear that under the statute they may 
not make an agreement to unreasonably re- 
strain trade or commerce, which, of course, 
includes all agreements to fix prices or to 
limit production or to divide territory or fix 

r element of competition; likewise, 
they may 


t to exist. 


tween or 


not agree to monopolize any 
part of trade or commerce to the exclusion 
)f other competitors. With these two things 
in mind, the two principal things that they 
n 10t do, it may be said that competitors, 
as between two of them or among 

y of them, may do everything else. 
hat two of you may do, or what a num- 
of you may do, what two of you may 
what a number of you may dis- 

t follows, may be done by trade asso- 


Suspicious of Trade Associations 


find, however, that the Department of 
Justice, in its investigation of these ques- 
tions (and I am stating this upon my infor- 
mation gathered through many conferences 
with the Department of Justice) I find that 
many associations, so-called trade asso- 
clations, have among their purposes the re- 
ig or open-price plan. Second, the 
circulation of information as to production. 
Third, freight bureaus. Fourth, credit bu- 
reaus. Fifth, cost-accounting plans and 
ls, and, sixth, ethics or committees on 
The government’s attention has been 
ted to these subjects because they have 


nortir 


met! 
ethics 


By John E. MacLeish 


discovered that although most of them are 
quite legal as written or stated, have been 
used to attain illegal objects. The open- 
price plan—the so-called open-price plan or 
reporting system—is used for the purpose of 
fixing prices, or has been by some associa- 
tions; the circulation of information as to 
production has been used for the purpose of 
limiting production, freight bureaus have 
been used to establish arbitrary freight rate 
schedules to control the delivery price and 
divide territory, credit bureaus have been 


used for black-listing and holding trade to 


the exclusion of other competitors, cost- 
accounting plans have used to arbi- 
trarily fix elements of cost, to control and 
maintain prices, and ethics or ethical com- 
mittees have frequently been used to make 
definitions, rules and regulations for the 


purpose of enforcing these objects. 


been 


So you will not be surprised to know that 
the government law-enforcing officers in 
their investigation of this subject seem to 
have formed the conclusion that all trade 
associations are organized and maintained 
for illegal purposes. That is probably true 
because their investigations have led them 
to associations which have indulged in these 


Chicago 


practices. You will notice, also, that al- 
though the statement of the object, without 
the purpose, is perfectly legal (probably 
with the exception of the open-price plan 
of which I will speak in a minute), yet the 
purpose for which it is used is improper, 
and so when they investigate and learn that 
fact they become, and have become, sus- 
picious of trade associations. As long as 
that suspicion remains in the Department 
of Justice (and that is the department you 
have to deal with ultimately), as long as 
that suspicion remains with the district at- 
torneys, with the assistants to the Attorney 
General, and with the Attorney General him- 
self, your associations will be the subject 
matter of investigation. 


Value of Constructive Work 


Associations like yours—I have glanced 
over your program here and find the con- 
structive, legitimate work in which you are 
engaged—can do a great deal to eliminate 
and remove the suspicion that now lies in 
the mind of the government enforcing off- 
cer, That suspicion, when you get right 
down to it, is a belief that use is made of 
legitimate terms and legitimate objects, to 
carry on illegitimate or illegal work. 

I found in our own case that it seemed 
an almost impossible job to convince the 
Department of Justice that our objects 
legal as stated were conducted as legal. 
They had this suspicion in the back of their 
minds and it was difficult to remove. In 
plain language, I laid the cards of the gyp- 
sum industry on the table of the Department 
of Justice. I invited the Department of 
Justice to investigate. I preferred, of course, 
an investigation by the Department of Jus- 
tice itself, but it took the form of an 
investigation before a grand jury in New 
York City. That investigation was con- 
ducted over a period of 30 days or more, 
with the result that the grand jury refused 
to indict the members of the Gypsum Indus- 
tries Association. 

Then we worked out the theory of an 
equity decree with the idea of trying to 
build up something that would help in the 
furtherance of legitimate associations. The 
government asked that we be enjoined and 
restrained from doing a number of things. 
These things were all nothing more or less 
than those which are prohibited by the 
federal statutes, to-wit, the Sherman law. 
We were perfectly willing to consent to 
such an injunction because we were not 
engaged in that kind of work and because 
we did not intend to engage in it, and, there- 
fore, it could do us no harm, but we re- 
quested the government in addition to that 
to incorporate into the decree the things 
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which we could do. I might call your atten- 
tion to them, not that they are the limita- 
tions by any means of what an association 
may do; an association may do these and 
many things besides; but these were the 
things we wanted to do and by setting them 
up in this decree we at least drew the line 
between the right and the wrong; on one 
side of the page being the wrong and on the 
other side of the page being the right in so 
far as our association was concerned. 


Legitimate Objects Defined 

The decree went on to provide that we 
were not enjoined or restrained and that we 
might organize a corporation: 

1. To advance or promote the use of 
gypsum products by research, publicity, ad- 
vertisement and other activities of like char- 
acter. 

2. To deal with engineering and trade 
problems pertinent to the industry for the 
purpose of advancing the use of gypsum 
products. 

3. To carry on educational work perti- 
nent to the industry by fellowships in vari- 
ous schools and colleges, experimental and 
research work in and through institutions 
of learning and engineering bureaus and 
societies and to provide for lectures and 
writing and reading of papers upon subjects 
pertaining to the industry. 

4. To maintain a traffic bureau to furnish 
traffic information upon specific request 
from published freight tariffs lawfully 
issued by the carriers, and to assist the 
industries in transportation questions before 
federal and state commissions and other 
bodies dealing with questions of transporta- 
tion and with the common carriers. 

5. To deal with improved methods of 
plant and mine operation, including sanita- 
tion, safety appliances, accident prevention, 
labor, plant and mine development, housing 
conditions, insurance and methods of ac- 
counting. 

And, last, to maintain a credit bureau for 
the purpose of furnishing credit information. 

Now you will notice that in those objects 
you find practically that which I listed be- 
fore, but the illegal purpose is not included. 
It simply shows that practically all the 
things associations have been doing in the 
way of credit bureaus, in the way of freight 
bureaus, in the way of reports with respect 
to production and other objects of that kind, 
are perfectly legal if they are not used for 
an improper purpose. 


Open-Price Plan Doomed 

With respect to the open-price plan, I 
think the death knell of that plan has been 
written by the Supreme Court of the United 
States. It may possibly be that the Supreme 
Court, in a case where the open-price plan 
is brought before it, unhampered by any 
improper practices, would hold the plan as 
written legal, but the difficulty is to get such 
a case before the Supreme Court. One of 
the lawyers who had advocated that plan 
very strongly said to me the other day that 
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he considered the plan legal as written, and 









that he thought if they could get it before 
the court in that form, the court would ap- 
prove it. I told him that I doubted very 
much if he would ever find any such case 
and he said, “Yes, that is the difficulty with 
having the question decided.” 

The Supreme Court, with respect to that 
plan, said: “The plan is essentially simply 
an expansion of the gentlemen’s agreement 
of former days, skilfully devised to evade 
the law. 

“To call it open competition cannot con- 
ceal the facts that the fundamental purpose 
of the plan was to procure harmonious, 
individual action among a large number of 
naturally *competing dealers with respect to 
the volume of production and prices without 
having any specific agreement with respect 
to them, and to rely for maintenance of 
concerted action in both respects, not upon 
fines and forfeitures as in earlier days, 
but upon what experience has shown to be 
the more potent and dependable restraints 
of business honor and social penalties cau- 
tiously reenforced by many elaborate reports 
which would promptly expose to his asso- 
ciates any disposition in any member to 
deviate from the tacit understanding that 
all were to act together’; so, I think that 
the open-price plan must be abandoned by 
associations. 


Associations Must Dwell on 
Constructive Activities 

The discussion on this subject has led 
to two clear-cut thoughts, or lines of opinion. 
One is that associations are necessary for 
competitors and may be operated legally. 
The other is that associations cannot be 
operated legally, are not necessary and 
should be wiped out. If the association 
worker will dwell on the constructive activi- 
ties associations are gradually going into, 
sooner or later he would develop a force 
that will compel the government authorities 
(and I mean by that the prosecuting officers 
of the government) to recognize the fact 
that your associations are necessary and 
they will then receive the encouragement 
of the government rather than be destroyed. 

I found the Department of Justice very 
much interested in this question and inter- 
ested to the extent of wanting to assist and 
not to destroy. Our decree has been said 
to be a step forward. Some of the New 
York papers said it was constructive in its 
nature. Well, it was and it wasn’t. It was 
a step forward in that we have at least the 
Department of Justice and the District At- 
torney putting their approval on this doc- 
trine that associations are necessary, and 
have recognized the existence of one in the 
gypsum industry. 


Reason for Incorporation 
The decree, it is true, says that a 
corporation. may be organized to carry 
on these activities. That question arose 
in this way: the government attorneys, 
having in mind these illegal associations, 
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hesitated very much to permit the o; 


aniza- 
tion of an association among com: cae 
We offered to them the organization of any 
organization, association, corporated or un- 
incorporated, but they preferred to tse the 
word “corporation,” and we, desiring to 
organize a corporation not for pr: ac- 
cepted that term; but you needn’t 1 that 
by this decree associations ‘are at all limited 
to the organization of corporations. Yoy 
are only limited, whether in a intary 
association, in a corporation not fo profit 


or in any other organization you may think 
of, to those things that are perfectly legal, 
And if you remove from association work 
the camouflage, in my judgment, you will 
create a force that will be of great assist- 
ance to you and to the public. If there is 
anything wrong in the trust laws—and I be- 
lieve there is; I believe the Sherman Law 
is harmful to business as it is conducted 
today ; I think the Attorney General himself 
probably thinks so, but the law is—it is for 
you gentlemen, by lawful means, to create 
and maintain your associations and thereby 
create the force which in time will cause 
an amendment or change in the law. 


Court Decree in Gypsum 


Industries Case 
HE complete degree of the Federal Dis- 
trict Court in New York City, with an 
editorial discussion, may be found in Rock 
Propucts, January 13, 1923, pp. 33 and 43. 


Association Gets a 


Compliment 
A. E. CARROLL (Linwood Cement Co., 


Davenport, Iowa): Gentlemen, this is my 
first year to attend this convention. In fact, 
I am comparatively new in the stone busi- 
ness and not really actively engaged except 
as an attorney for a company and on the 
board of directors, but I am obliged to leave 
tonight and did not feel, Mr. Chairman and 
gentlemen, that I could go without saying 
just a word of my impressions of this con- 
vention. 

Knowing that you were a comparatively 
new organization of some five years, I be- 
lieve, in growth, I was indeed impressed 
not only with the splendid attendance, with 
the splendid attention you give, but with 
the caliber of men engaged in this industry, 
and yet, that is not surprising when you 
figure that the material that the Crushed 
Stone Association represents is the basic 
material for building foundations, roads, 
and it is the foundation of all this material 
that you must need for a basic foundation, 
it is not indeed surprising that this conven- 
tion has gathered together such a body of 
men. 

I have attended all of the sessions with 
profit and with pleasure, and I can only 
bespeak for your organization, if you con- 
tinue as you have up to this time, the most 
splendid success. 
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Quarry Problems From the Engineer’s Viewpoint 


nited States Bureau of Mines has 

its ranks a group of engineers 
grote in working out quarry 
the solution of which will be of 
general benefit to the industries involved. 
The problems undertaken are approached 
in a systematic and thorough manner, all 
the evidence for and against any proposed 
or new development being collected 
as carefully as an attorney would prepare 
his data on an important case. Unlike the 
attorney, however, the bureau engineer does 
his judgment is based en- 
tirely and impartially on the array of facts 
che 

In order to gain the desired information, 
he visits many plants, consults with the lead- 
ers in the industry, works out experiments 
in his laboratory, and supplements this infor- 
mation with a study of all available literature 
already published on the subject in any part 
of the world. As an engineer who has for 
eight years conducted such inquiries in the 
stone industry, I propos: to discuss the 
Bureau of Mines viewpoint; and it may be 
of interest to consider with me in a brief 
and general way the engineer’s method of 
looking at quarry problems, and some of the 
results attained through past and present 
labors. 

While the bureau has conducted no in- 
vestigation directly for the crushed stone 
industries, two years of investigative work 
at cement-plant quarries, and work now 
heing conducted at lime-plant quarries, has 
a very direct bearing on the problems of 
the crushed-stone industry, since stripping, 
drilling, blasting, loading and transportation 
are similar in many respects in all stone 
quarries. The results of cement-plant quarry 
investigations are to be found in Bureau of 
Mines Bulletin No. 160". Two short papers 
on lime-plant quarry problems have been 
mimeographed form as Serial 
and 2424’. 


< ciel 


who art 


probl ems, 


change 


not take sides; 


issued in 
Nos, 2401° 


The Advantages of Trade Associations 


The rapid growth of trade associations 
is a notable feature of present-day industry. 
The trade association not only promotes a 
spirit of fellowship, goodwill, and co-opera- 
tion among the operators, but what is still 
more important, it affords an avenue for a 
more complete application of the principles 


Bowles, Oliver, “Rock Quarrying for Ce- 
Manufacture,” obtainable from the Super- 
t of Documents, Washington, for 25 cents. 
Bowles, O., “Stripping Problems in Lime- 
Quarries of the Shenandoah Valley,” Re- 
{ Investigations, Bureau of Mines, October, 


3owles, O., 


: “U se of the Churn Drill at 
Limestone Quarries,” 


Serial No. 2424, Reports of 
Investigations, Bureau of Mines, December, 1922. 
These serials are obtainable free, on request from 
the Dir rector, Bureau of Mines, Washington. 


By Oliver Bowles 


of engineering to quarry practice. Many 
trade associations maintain research labo- 
ratories of their own, while others enlist the 
services of outside laboratories. Between 
65 and 70 trade associations in the United 
States recognize the value of research suffi- 
ciently to make it an important part of their 
work. When research is conducted through 


Dr. Bowles was born in Canada and educated 
at the University of Toronto, obtaining his 
in 1907, and M. A. in 1908. The degree of Doctor 
of Philosophy was conferred by George Washing- 
ton University in 1922. Was in field work for the 
Ontario Bureau of Mines during 1908 and 1910, 
and instructor in petrography at University of 
Michigan in 1908-09. Until 1914 he lectured on 
rocks and minerals at the University of Minne- 
sota, and made a comprehensive study of Minne- 
sota quarries. The results of this work have 
been published as U. S. Geol. Surv. Bull. 663. 
Since 1914 Dr. Bowles has been stone quarry 
specialist in the Bureau of Mines, and has written 
many notable technical papers and articles. His 
present labors are directed chiefly toward quarry- 
ing problems in the lime industry. 


the tfade association it prevents duplication 
of effort in the laboratories of the different 
operators, and furthermore the results ob- 
tained are available to all, including the 
small operators who could not conduct in- 
vestigational work independently. 

You are probably aware of the fact that 
the Department of Commerce is giving ac- 
tive support to trade associations. The Bu- 
reau of Mines is also interested in the de- 
velopment of such organizations on the basis 
of their utility in the field of research. The 
bureau’s division of mineral technology, of 


Mineral Technologist, U. S. Bureau of Mines 


which I am a member, has within the past 
two years co-operated with the Department 
of Commerce in the organization of a Talc 
and Soapstone Producers’ Association and 
a National Slate Association. Conflict of 
interest, lack of co-operation, and meager 
research activities were in evidence in both 
these industries, and it is probable that 
under the influence of the new associations 
the public will be served with better prod- 
ucts and the operators will enjoy greater 
prosperity. 


The Nature of Quarry Problems 

Now what are some of the problems in 
stone quarries that the engineer may suc- 
cessfully undertake? The stone trades are 
peculiar in this respect that at the present 
stage of development, the main problems 
are not of a type that may be solved in a 
laboratory. My early training led me to 
believe that microscopes, test tubes, and 
chemicals were the necessary equipment for 
research, but a few years’ work around 
quarries has taught me that steam shovels, 
scrapers and drills are the tools that must 
be used. By this I mean that the stone 
quarry itself is the laboratory, for most of 
the problems are of such a character that 
they can be worked out only in actual prac- 
tice. I believe, however, that as time goes 
on and greater refinements are developed in 
quarry work, the use of precision machines 
in well-equipped laboratories will play a 
greater part in quarry research. 


Examples of Bureau Problems 


Some problems in the non-metallic mineral 
industries that we have approached in the 
Bureau of Mines and solved with some de- 
gree of success are as follows: 

1. A determination of the relative effi- 
ciency of steam-shovel and hand-loading 
methods. 

2. A comparison of the relative merits of 
cordeau and electric detonators for firing 
heavy blasts, indicating that the former is 
the more efficient. 

3. A method of overcoming a condition 
of “strain” in marble quarries by drilling 
closely spaced holes, thus permitting slow 
expansion of the marble and avoiding heavy 
loses through strain fractures. 

4. The development of improved grinding 
methods for talc and feldspar; mills recently 
built in accordance with bureau plans have 
from the start demonstrated their superior- 
ity over other types. 

5. The determination by experiment that 
pulverized waste slate is an excellent filler 
for road asphalt and certain other products, 
thus opening a way for developing a market 
for a product otherwise wasted. 








The Engineer’s Mode of Attack 


Now what is the engineer’s method of 
approach to a stone-quarry problem and 
what are the successive steps that must be 
followed in arriving at a proper solution? 
They may be enumerated as follows: 

1. A clear idea of the exact nature of 
the problem. 

2. Compilation of data from many plants 
where the processes under consideration 
are actually employed. 

3. Review of all data already published. 

4. Laboratory or industrial plant experi- 
ments if such are possible. 

5. An analysis of all the facts presented. 

6. A conclusion based on this analysis. 

7. A verification of the conclusion. 


The Slate Waste Problem as an Example 


A mere enumeration of the steps followed 
may seem very abstract and indefinite, but 
I can make it clearer by referring to an 
actual problem. During the past three years 
the bureau has devoted much attention to 
the slate industry, the results of such studies 
having recently appeared as Bureau of 
Mines Bulletin 218, “The Technology of 
Slate.” The outstanding problem in this in- 
dustry is that of waste, for various pub- 
lished reports have stated that waste varies 
from 70 to 95 per cent of total production. 
Visits to the slate regions corroborated these 
reports, for veritable mountains of waste 
were found. A study of the problem indi- 
cated that two lines of investigation were 


open: (1) profitable utilization of waste, 
and (2) reduction in the proportion of 
waste. 


In order to determine methods of utiliza- 
tion all literature on the subject was re- 
viewed and co-operation was obtained from 
over 40 manufacturers to whom samples of 
pulverized slate were sent to be tested as 
filler in such products as asphalt and rubber. 
The information obtained from these tests 
was tabulated. The conclusion was reached 
that slate flour could be used successfully 
as a filler in rubber, linoleum, window 
shades, roofing mastic and particularly in 
road asphalt surface mixtures. It was esti- 
mated, however, that even if all uses were 
developed widely the actual tonnage con- 
sumed would probably utilize only a part 
of the available slate waste. Thus owing 
to the somewhat restricted uses for waste 
slate at the present time a second conclusion 
was reached, a conclusion of very great im- 
portance to slate producers, namely, that 
greater efforts should be expended in finding 
means of reducing waste than in developing 
ways of utilizing it. 

With this conclusion in mind the second 
line of inquiry was followed, that of deter- 
mining ways of reducing waste. A careful 
study was made of operating methods in 
nearly all active slate quarries in the United 
States. It was found that the proportion 
of waste could be materially reduced by 
using drills and channeling machines instead 
of heavy blasting, by cutting parallel with 
joints and ribbons, by manufacturing a 
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greater variety of products, by making nov- 
elties from small pieces, and in other ways. 
By such studies at least a partial solution 
of the problem has been found, and a path- 
way has been opened for further inquiry. 





The Importance of Verification 


Earlier in this paper verification of the 
conclusion reached was mentioned as a final 
step taken by the engineer. Many proposed 
improvements will not bear the test of prac- 
tical application and it is therefore a matter 
of vast importance to prove that any con- 
clusion is correct. An example of such proof 
may be well illustrated by experiments con- 
ducted with slate flour as an asphalt filler. 
It was reported in an English newspaper 
that slate flour was the best possible filler 
in road asphalt surface mixtures. Some 
experiments in the United States verified 
this statement. 

Now, the engineer is an inquisitive person. 
The trademark on every problem is a big 
question mark, so the question arose in my 
mind, “Why is this pulverized slate of ex- 
cellent quality, what are the requirements 
of asphalt filler that the material so admir- 
ably fills?” 

A study of the question revealed the fact 
that an asphalt filler must pack together 
with the smallest possible percentage of 
voids, for thereby low-priced filler takes the 
place of a large proportion of higher-priced 
asphalt. It also appears that a filler giving 
the smallest percentage of voids is one that 
has a very high percentage of fine material 
that can fill in the spaces between the larger 
masses. 

Therefore, examination was made of 
samples of slate flour by a method of water 
suspension and decantation, and it was 
found that the proportion of extremely fine 
particles was much higher than in either 
pulverized limestone or portland cement. 
This might be called a verification in theory, 
for it explains theoretically why slate flour 
is a superior filler for asphalt. Verification 
in practice may be accomplished by making 
a piece of road using slate flour as a filler, 
and by finding that the road is of good 
quality and can be made at lower cost ‘han 
when other fillers are employed. 


The Engineer’s Impartial Viewpoint 


It is possible that many quarrymen sell 
pulverized limestone for road asphalt filler, 
and the thought may have come to them 
that the Bureau of Mines is in effect under- 
mining their filler trade by urging the su- 
perior qualities of a substitute material. This 
brings up a very important point that I wish 
to emphasize. The engineer follows facts as 
a bloodhound follows a trail, irrespective of 
where they lead. The honest engineer hews 
to the line and lets the chips fall where they 
may. The quarry investigator who seeks 
immediate advantage with little or no regard 
for ultimate consequences is a mere dabbler 
who caters to certain interests irrespective 
of facts, while the honest engineer’s whole 
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purpose is to increase our kno 


basic principles, and thus esta! pes 
advance in quarry practice on a sure, stable 
and unchanging foundation. 

if slate flour is superior to ilverized 
limestone for certain uses, the slate pro- 
ducer is entitled to that inforn ition. It 
may lead to competition. In this particular 
case it probably will, for I find that while 
filler specifications prepared by th \sphalt 
Association formerly read “pulverized lime- 
stone or portland cement,” the latest copy 
which I received a few days ago reads “pul- 
verized limestone, slate flour or portland 


cement.” The choice will be guided largely 
by freight rates and production costs. Thus 
economic relationships may shift and be 
thrown out of balance by new discoveries 
but they gradually adjust themselves. 

The important point is that bureay engi- 
neers do not put one industry ahead of an- 
other, but are impartial in their conclusions, 
Their purpose is to discover the truth about 
every quarry problem, and I am enough of 
an optimist to believe that the truth can 
work injury to no one, and conversely that 
every advance in process based on fact 
raises the standard of all mining or quarry- 
ing industries to a higher level. ; 


The Operator Should Apply Engineering 
Principles 

During recent years I have visited about 
600 stone quarries. Many of them are highly 
efficient operations, but, on the other hand, 
I find some processes in use that are as 
crude as those employed in Egypt when the 
pyramids were built. The employment of 
inefficient methods is due partly to lack 
of capital, partly to tradition or to the 
influence of methods used in surrounding 
operations, and partly to unusual quarry con- 
ditions, but one great outstanding lack is the 
failure to apply the principles of engineer- 
ing to the problems encountered. Some prob- 
lems may require the experience and knowl- 
edge of a trained engineer, and he should be 
called in consultation. In many instances, 
however, the operator is quite capable of 
solving his own problems by applying to 
them two important engineering principles. 

The first principle is the ability to see 
both sides of a question to weigh the evi- 
dence impartially, and to dismiss from con- 
sideration any preconceived opinion as to 
the most desirable solution of the problem. 
The second important principle is the estab- 
lishment of conclusions on a sound basis of 
fact. Thus the preparation of positive data 
is a necessary function of any investigator, 
and this can be done only by keeping exact 
records of tonnage and costs. Few economic 
problems can be solved without using fig- 
ures, and no quarryman can hope to solve 
his problems without the aid of systematic 
records. Many processes now in use would 
be abandoned tomorrow if the operator had 
before him on a sheet of paper a set of 
figures indicating their excessive cost. 


At a convention of this character, a great 


ts is presented, and discussion 
of widely varying experience 
ssible to view each question from 
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many different angles. Undoubtedly the 


greatest benefit may be derived from the 


facts and expressions of opinion brought to 


your notice if the watchword of our pro- 


ceeding is the first engineering principle, 
“Judgment without partiality.” 


Hydraulic Stripping of Quarry Overburden 


By Victor J. Milkowski 


Engineer in Charge of Dredging Department, Morris Machine Works, 


ject of hydraulic stripping can 


of a pavement or deck by means of 
[The overburden in this case can be 
d as represented by the dirt, while 
or the deposit that it is desired to 
can be considered to be represented 

y the pavement or deck. 

In Fig. 1 you have the whole story con- 
densed and simplified and portrayed for 
ideal conditions. At the left we show the 
The 


werburden is washed down by the monitor 


of the overburden to be removed. 


r hydraulic giant and is sluiced into a sump, 
hown under the tripod. From there the 
mixture of material and water is pumped 
stream to an enclosed area to the 
where the solid material settles and 
returned the 
h a spillway. 


across the 


water is into stream 
he smaller pump shown in the fore- 
‘ound supplies water to the monitor, while 
the larger pump, shown in the center, is 
the sand and dredging pump that delivers 
the material to the spoil areas. Both of the 
pumps are shown directly connected to mo- 
tors. Unless the stream is very large, the 
pressure pump supplying water to the mon- 
itor must be placed above the spillway from 
he spoil area in order to have clear water. 
As stated in the beginning, the conditions 
pictured here are ideal; which conditions, of 
course, seldom exist in actual practice; how- 
ever, the general principles shown here ap- 
ply in any case, with the possible exception 
that where there is ample elevation the 
dredging pump can be dispensed with, and 
the material and water can be sluiced direct 
to the spoil area without the aid of the 
dredging pump. 


Fig. 2—Typical stripping operation in Florida phosphate field 


Baldwinsville, N. Y. 


Must Have Favorable Conditions 
To install this hydraulic method of strip- 
ping, it is necessary to have the following 
conditions : 
1. Suitable material. 
2. Large volume of material to be moved. 


broken up with sufficient pressure behind 


the nozzle. 

The second requirement—that is, a large 
volume of material to be moved—is simply 
a case of unit cost. While the equipment 
required for this method is not very costly 





Fig. 1—Sketch showing ideal arrangement of hydraulic stripping operation 


. Suitable underlying strata or deposit. 

. Ample water supply. 

. Suitable space for the disposal of spoil. 
». Ample and cheap power. 

Considering the foregoing in detail, it is 
obvious that hydraulic stripping can only be 
employed successfully where the overburden 
is comparatively soft and is free from large 
boulders. That does not preclude, however, 
occasional boulders or streaks of hard clay 


and compacted 


material, which 


can be 


or elaborate, it is highly specialized and re- 
quires special organization and special meth- 
ods. For these reasons, hydraulic stripping 
can only be employed economically on a 
large scale. 

The third requirement—that is, suitable 
underlying strata—is of importance, as these 
strata form the working floor of the pit. 
It is desirable that this floor be impervious, 
flat and preferably sloping away from the 


working face. A very porous or irregular 


Fig. 3—Florida phosphate operations on a large scale 
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Fig. 4—Stripping iron-ore deposits in Minnesota by hydraulic methods 


floor might make hydraulic stripping im- 
practical. 

Under the fourth requirement—that is, 
ample water supply—it is necessary to bear 
in mind that ordinarily this method requires 
the handling of about ten volumes of water 
to one volume of solid material. It is pos- 
sible, of course, to utilize the same water 
over and over again if suitable sedimenta- 
tion basins can be provided to permit the 
water to become clarified. 


Fig. 7—Pump and motor used for hydraulic monitor in 
stripping operations 


The fifth condition—that is, suitable spoil 
areas—is of importance, as the material and 
water must be delivered into suitable area 
enclosed with dykes, where the solid matter 
can settle to the bottom and the waste water 
can drain off. This, in some cases, is a 
very small problem, while in other cases the 
difficulties may be insurmountable. 

Under the sixth requirement mentioned— 
that is, ample and cheap power—it is neces- 
sary to remember that the pumping of such 


s e ¥ Kan 
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large volumes of water mixed wit 


laterial 
requires the 


expenditure of c 
power, especially where it is n¢ 
pump through long pipe lines a 
high lifts. For this reason, the 
method of stripping can only be 
successfully in places where pow 
developed at reasonable cost. Ek 
rent is by far the best for this pi 
it is necessary to move the equip: 
quently, especially the dredging pun 


lerable 

iry to 
I igainst 
draulic 
ployed 
an be 
Cc cur- 
se, as 


fre- 


Examples of Hydraulic Stripping 
The best examples of hydraulic stripping 
and mining in this country are in the Flor- 
ida phosphate fields and in the iron ore re- 
gions of Minnesota. In the former case, 
the phosphate-bearing material is about 20 
ft. in depth and is overlaid by about 20 ft. 
of overburden, consisting of a conglomerate 
mixture of sand, clay, etc. 

Fig. 2 shows a typical stripping operation 
in Florida. The monitors are supplied with 
water from a central pumping station about 
a mile distant. The dredging pump shown 
in the center is directly connected to a mo- 
tor, and discharges the material about 1000 
ft. away and about 40 ft. above the level 
of the pump. 

Fig. 3 shows the operations in Florida on 
a somewhat wider scale. The pump to the 
left is employed in the mining of the mate- 
rial; the operation of mining being exactly 
the same as stripping except that in mining, 
the material is pumped to a recovery plant, 
where the phosphate is separated from the 


eo. 


. Sarr! 





Fig. 8—Dredging pump, « ly employed for the dis- 


posal of the overburden in hydraulic stripping operations 
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debris. Ihe end of the suction pipe is 1m- 
in front of the group of men in 
One monitor, breaking down the 
can be seen in the extreme right 
In the upper right-hand 
ere is shown another pump which 
for stripping. The bank beyond 
shows the stripping face, while 

k in front shows the mining face. 


mediat 
the c¢ 
mate! 

r th icture. 


ripping operations in Minnesota are 

of greater interest on account of 

volume of material handled and 

ount of the low unit cost. The over- 

in this case consisted of about 50 

of conglomerate material underlaid with 
ft. of hardpan on top of the ore. 


“Aen 
yurae 


{ 


‘ig. 4 is a view of typical stripping opera- 
tions in Minnesota. The vertical pipe in the 
foreground is the dredging pump suction, 
the pipe to the right is the dredging 
pump discharge. 


while 
To the left can be seen 
the monitor breaking down and sluicing the 
material to the dredging pump suction. 
Water was supplied to the monitor in this 
case from a point about half a mile distant, 
while the waste material was discharged 


through 900 to 1500 ft. of pipe with a lift 

yf about 27 ft. 

Fig. 5 is another view of the operations 

in Mi The housing of the dredging 

pump can be seen in the lower left-hand 
while the monitor can be seen a lit- 

tle above the center to the right. 


nnesota. 
corner, 


Exact unit costs were kept on one of the 
stripping operations in Minnesota, and these 
were found in 1914 to be between 5% and 
7 cents per cu. yd., including all overhead. 
The material was moved on the average 
about 1300 ft. with a lift of 27 ft. 


Fig. 6 shows a typical scene at the end 
of the discharge pipe; the pipe in this case 
being 12-in. This brings out clearly the 
importance of having suitable spoil areas for 
the discharge. 


Fig. 7 is a view of the pump and motor 
used for supplying water to the monitors 
on one stripping operation, while Fig. 8 
shows a 12-in. dredging pump and motor 
commonly used for the disposal of the solid 
material. 


The aim of the foregoing discussion and 
illustrations is to bring out only the general 
characteristics of this method, as each par- 
ticular case presents a special and an indi- 
vidual problem with its own particular solu- 
tion. Wherever the conditions are correct 
for the application of this method, no other 
method can compare with it in economy. 
On the whole, it can be stated that the 
Power costs with this method are relatively 
high, while the labor cost and the cost of 
the upkeep of the equipment are reduced to 
For these reasons the hydrau- 
lic method is recognized as being the best 
lor excavating and moving large volumes 
of earth or other loose materials, such as in 
stripping the overburden in 
considered in the present case. 


a quarry as 
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Stripping Clay from Seams and 
Pockets in the Shenandoah 
Valley in Virginia 


By Dr. Oliver Bowles 


URING the past summer my attention 

has been directed toward the problem 
of removing overburden from uneven rock 
surfaces, deep pockets and seams. This is 
a problem that relates particularly to lime- 
stone producers, but may be of interest to 
any quarryman who is confronted with a 
difficult stripping operation. 

Ordinary mechanical means of removal 
are inadequate on very rough surfaces, and 
in consequence stripping may be a very slow 
and costly process. The development of 
stripping under such 
adverse conditions is a problem of very 
great importance to many quarry operators. 


efficient methods of 


Two general methods are followed in re- 
The greater part of it 
may be stripped back before the ledge is 
blasted down, or clay and rock may be shot 
down together and separated later at the 
quarry floor. 
followed where a foot or more of solid clay 
lies above the highest points of rock. Where 


moving the clay. 


The first method is usually 


numerous knobs or ridges of rock are ex- 
posed at the surface, the difficulty of digging 
the clay from between the rock masses com- 
monly results in the quarryman’s following 
the second method—that of blasting down 
rock and clay together, and separating them 
while loading. 

Where a large volume of clay occurs free 
enough from rock masses to permit the use 
of such mechanical equipment as the steam 
shovel or dragline scraper, it is undoubtedly 
wiser to remove as much as possible of the 
clay before blasting down the rock. If the 
rock surface is so extremely rugged that it is 
advisable to use hand tools only, the rela- 
tive merits of the two methods are more 
difficult to judge. If rock and clay are shot 
down together, the intimate mixture makes 
separation slow and difficult. 

In rainy weather the clay adheres to the 
rock fragments and the quarrying of clean 
impossible. On the other 
hand, in cleaning out the pockets before 
blasting, the clay is fairly free of loose rock, 


rock becomes 


fragments, and the rock subsequently shot 
down is clean in either wet or dry weather. 
In loading dirt at the quarry floor, however, 
the laborer is required to lift it only high 
enough to clear the edge of the quarry car; 
in cleaning out pockets from the surface, 
clay must sometimes be raised 10 to 20 ft. 
Loading in the quarry is also much more 
rapid as the clay is loose, whereas the firm, 
undisturbed clay in the pockets may require 
excessive use of the pick, or may even re- 
quire blasting; thus its removal is slow and 
expensive. 


High Cost of Hand Loading 

Hand loading of clay is laborious, slow, 
and costly. This fact is recognized by most 
quarry operators, but owing to adverse con- 
ditions the method is still widely used. The 
cost of loading dirt by hand at the quarry 
floor in 1922 varied from 15 to 25 cents per 
cubic yard. Hand loading of clay at the 
surface varied from 30 to 45 cents a yard. 
The latter figure applies to direct loading 
of clay from the bank to the car or dump 
cart. The cost may be very much higher 
where the clay is removed from deep cavi- 
ties. At one quarry observed four men 
shoveled the same masses of clay to succes- 
sively higher benches, and a fifth man loaded 
it into a dump cart. Under such conditions 
the cost might reach $1 or $1.50 per yard. 
Owing to the excessive cost of hand loading, 
operators are urged to employ mechanical 
means wherever possible. Now, what are 
some of the ways in which this type of 
stripping may be accomplished mechanic- 
ally? The hydraulic method, which will be 
discussed by an able authority, is sometimes 
applicable and is very desirable wherever 
conditions are favorable for its employment. 


Dragline Excavator 

A dragline excavator operated from a 
derrick arm has been used successfully in 
cleaning out clay pockets in Pennsylvania. 
The entire equipment is on a portable mount- 
ing, and the excavated material is loaded 
on cars just as when a steam shovel is 
employed. It cleans out shallow depressions 
fairly well, but some hand work is required 
in the deeper cavities. The lateral motion 
of the derrick arm gives the excavator a 
wide range and great flexibility of move- 
ment. 


Dragline Scraper 
The simple form of dragline scraper may 
be used where a convenient dumping ground 
is available. Though some convenient de- 
vices for shifting the sheave attachment 
have been devised, in general this scraper 
lacks flexibility in lateral motion. 


Clamshell Bucket 


A clamshell bucket operated from a der- 
rick arm or crane has been used to a limited 
extent in moving soil overburden. In the 
opinion of some operators this is the best 
equipment for cleaning out large cavities. 


Tractor Excavator 
A small tractor excavator, widely used 
in road grading, has been employed with 


success on eroded limestone surfaces in 
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Pennsylvania. The dipper slides back and 
forth on an arm 12 or 14 ft. in length, which 
may be raised and swung aside for dumping 
into cars or wagons. The excavator is so 
equipped that the dipper may be lowered 
into a pit, loading as it is elevated toward 
the surface. Such an adaptation permits it 
to be used in cleaning out clay pockets. 


Steam Shovel for Soil Only 

The steam shovel is sometimes used on 
very rough surfaces. Rock projections so 
interfere with continuous operation that 
great patience is required, and the operator 
must be prepared for much lost time both 
in loading and in moving. The shovel will 
not excavate from deep pockets, hence much 
hand work must follow, but where a depth 
of several feet of clay is encountered, the 
steam shovel is much more economical than 
hand loading. The smaller types of tractor, 
or caterpillar shovels with dippers not more 
than 34 yd. in size, are best adapted for 
such work. 

According to report, a method that has 
been used in Pennsylvania involves the use 
of the steam shovel for removal of both 
rock and clay in the upper part of the 
posit. The great bulk of the clay in pockets 
and seams is usually confined to the upper 
6 to 12 ft. of the limestone deposit; thus if 
a cut 6 to 12 ft. deep is made, the clay may 


be loaded into cars with a small tractor 





shovel having a %- or 34-yd. dipper, and 
the rock masses drilled lasted as they 
are encountered. 

The rock thus obtained may be loaded 
into separate cars, but it is not deemed ad- 
visable to do so, for s difficult if not 


impossible to load clean rock with a steam 
shovel where rock and soil are mixed. A 
better method is to make a shovel cut at 


the edge of the quarry pit, loading the clay 


into cars and throwing all the rock masses 


encountered over the edge of the pit where 
they may subsequently be loaded at 


the 








quarry floor. By such means a 


rly clean 
separation of rock and soil is accomplished. 

Most of the methods already mentioned 
relate to operations of limited size, or to 
quarries where the rock is loaded by hand 
as at many small- or medium-sized plants. 
For crushed stone oper: 





ns which are usu- 
ally conducted on a fairly large scale a 
washing and screening plant in conjunction 
with a steam shovel is probably the most 
efficient means of handling clay in pockets. 
Where several feet of clay lies above the 
uneven surface a steam shovel may be used 
to remove the overburden down to the level 
of the upper rock projections. All the clay 
below this level may then be shot down with 
the rock, loaded with the rock, passed through 
the crusher and separated by washing. If 


the clay is not lumpy a fair separation may 
be accomplished in dry weather by screening 
alone, but to obtain clean rock in any weather 


a washer is essential. 


Removal of Clay from Deep and 
Extensive Erosion Cavities 
Occasionally 


f large 


clay-filled cavities « 
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size are encountered. In one quarry in Vir- 
ginia a mass of clay 60 ft. across reached to 
the bottom of an 80-ft. excavation. On ac- 
count of the slow hand methods employed, 
its removal seriously curtailed the output of 
the plant for two years. Obviously it would 
have been easy for a steam shovel, operating 





on the quarry floor, to remove such a mass 
in a few weeks. 

Deep erosion cavities often occur in places 
where it is difficult or impossible to employ 
ordinary mechanical methods of removal. 
Several instances have been observed where 


a succession of laborers shovel the clay from 
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bench to bench until it is finally th 


wn to 
a point from which it can be loaded into 
cars or dump carts. Such methods date back 
to antiquity, and involve a labor charge that 
is prohibitive under modern wage conditions, 
If a clamshell bucket, dragline ex: Yr, or 
similar device cannot be employed, it is sug- 
gested that the soil be mechanicall; vated 
by means of some type of wag: .ding 
equipment now so generally used. port- 
able belt or bucket elevator is easily placed 
in position, and may be operated at low cost 


by electric motor or gasoline engine. With 
such simple equipment two men could easily 
do the work of six or seven. 


Discussion on Hydraulic Stripping 


By J. J. Sloan 


HAVE not done very much hydraulic 
stripping. Thirty years ago in Idaho I 
did a lot of placer mining, including strip- 
ping, but where you have an empire to 
work in there is not much risk or damage 
to your neighbors and you do not have to 





The Secretary of the National Crushed 
Stone Association 
P. SANDLES’ name does not occur 
* in these transactions as a participant, 
but his well-known oratorical powers were 
used to good advantage in reading some 














of the contributed papers, and at the ban- 
quet. With the exception of the first two 
or three months of its life, Mr. Sandles 
has nursed the National Crushed Stone 
Association from its cradle to its present 
splendid development.—The Editor. 








figure losses. This kind of a proposition 
is not comparable to hydraulic stripping in 
gravel pits or quarries at the present time. 

In the quartzite district of South Dakota 
I tried to strip a 6-ft. burden, largely of 
black loam, but as we got into it we 
found it heavily packed with glacial boul- 
ders running from 50 to 1200 lb. We used 
a three-phase pump throwing 850 gal. per 
minute with 200-lb. nozzle pressure with a 
2-in. giant, but due to an uneven bedrock 
with pinnacles and depressions it was 
rank failure, and cost a matter of 45 cents 
per cubic yard in place to move it 

Recently in the Wisconsin limestone 
district we used a small three-phas« { 
with 150 lb. pressure and a 2 in. nozzle 
with less than 2 ft. of black loam, but what 
we overlooked was a selvage of 6 in. of 
clay next to the bedrock. We tried to ¢ 
this later in small chunks and float 
as it was impossible of washing, but 
could not be done. As a result we had t 
go in and take it up by hand method and 
strip it. 

With a 60-ton steam shovel and 
locomotives handling 6-yd. cars, we moved 
stripping of from 6 to 8 ft. of black dirt 
off a certain proposition a distance of 1800 
to 2500 ft. with a daily expense of about 
$75, moving in round figures 2000 cu. yd 
of loose material a day, so that its cost 
was about 4 cents per cubic yard, loos¢ 
measurement. This is the best record we 
have been able to obtain. 

The ordinary winters do not intertere 
with such stripping operations, and most 
plants aim to keep certain help steady the 
year round, and winter stripping affords 
work for them. There is no outfit that I 
know of that will do ordinary stripping as 
cheaply and as effectively as your own 
shovel, cars and locomotives. Only a tew 
things are needed, and as the ordinary 
plant is thus equipped, you will find that, 
utilizing your own equipment and keeping 
your organization intact, it is as cheap a 
way to do this work as it can humanly 


be done. 
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Scientific Quarry Blasting 


he last 10 years blasting prac- 
ng quarrymen has greatly im- 
familiar the 
iency, economy, and safety which 


1 are all with 
from the increasing use of 
high cartridge- 
ial ammonium nitrate dynamites 
i1u-Bickford. 
speak briefly of this; but if we 
use explosive forces to the best 
to know 


certain 


noies 


we ought something 


way these forces act; therefore, 


ing into any of the details of 


By J. Barab 
Hercules Powder Co. 


Contrary to beliefs that are still widely 
held among blasters, the force of an ex- 
plosion is exerted equally in all directions. 
This may be demonstrated by confining an 
explosive in the center of a sphere. 

Fig. 1 represents the effect when water is 
so confined and is heated until the pressure 
is sufficient to burst the sphere. This is 
what happens when a steam boiler explodes. 

Fig. 2 represents the effect when an ex- 
plosive such as black powder is set off in a 
sphere, and Fig. 3 illustrates the same thing 
with a high explosive like dynamite. 





ng I am going to take 
to explain the theory of ex- 


present diagrams which 


of you a clearer idea of 
during the blast. 
reaction is the rapid trans- 


explosive, which may be 


— 


The 


these diagrams represent the 


lines radiating from the center in 


forces which 


result from an explosion. It will be noted 


that in Fig. 1 all lines go to the outer sur- 
in Fig. 2 only a portion 


surface, and a st 


face of the sphere; 


ill smaller portion 


reach the 


in Fig. 3, where there is a marked concen- 


ue 
Aue 


Fig. 4-A shows a section of a bank in 
and the 
properly 
loaded no “toe,” or hard bottom, will re- 


which pocket loading was used, 
bank is so proportioned that if 


main after the shot. 

Fig. 4-B indicates the useful action that 
would occur if the resistance were equal on 
all sides of the explosion. Forces equal to 
those indicated by the lines in the segment 
shown would be working in the other seg- 
ments, but toward 
quarry 
are very much 
greater below the explosive and on the side 
away from therefore the 
action that takes place is not as is shown in 
Fig. 4-B, but is that shown in 
Fig. 6-A. The forces that are liberated fol- 
low the lines of least resistance. 


contribute 
breaking down the bank. 


would not 
But in 
shooting the resistances 


the face, and 


similar to 
When a hole is drilled so that the charge 


Fig. 5, the “toe” 
being too great for a satisfactory shot, hard 


is located, as shown in 
bottom will remain, because in following the 
lines of least resistance the forces will ex- 
pend themselves without breaking the “toe” 
to the bottom. 

Figs. 6-A, 7-A, and 6-B and 7-B illustrate 
the difference in the action produced by ex- 
plosives in pocket 
loading. We 
shattering action is always in the vicinity of 
6-A 
this is at the bottom of the hole; 


I 


whereas, in column loading, Figs. 7-A and 


in column 
that the 


loading and 


have seen greatest 


the charge. In pocket loading Figs. 


and 6-B, 
chargt 


7-B, as the is distributed throughout 








r a mixture of substances, 


re stable substances—largely 

seous—of much greater vol- 
a reaction produces intense heat. 

general definition, and it also 
the definition of combustion; 
explosive reaction is always a 
mbustion. It is the rapid ex- 
gases into a volume very much 
which 
struction or accomplishes usef1l 


the original substance 


Fig. 5 


tration of lines immediately around the ex- 
plosive, 

The surrounding 
material will be produced where the lines 


greatest effect on the 


have the highest concentration. These three 
figures clearly show the difference in shat- 
tering effect between a low order of explo- 
sion like that produced by steam, and a 
high order such as is produced by dynamite. 
This demonstrates why it is that black pow- 
der has a less shattering effect and more 
of a spreading effect than dynamite. 








t 


the | 


ength of the hole, the shattering action 
is distributed over greater area. 
Pocket loading, whether in machine or 
well-drilled holes, or tunnels, is most satis- 
factory in rock that will break small enough 
by the force of its fall. Rock that is too 
hard for this requires the direct action of 
explosives to break it sufficiently, and in 
such material, column loading should give 
best results. 
Special Blasting Methods 


Practically all grades of explosives have 
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Fig. 6-B Fig. 7-A 
been used at one time or another in quarry 
b!asting. The explosive first used was black 
blasting powder, and it is still used to 
some extent. If it will do the work, it is 
the most economical explosive to use. How- 
ever, most of the improvements of the last 
10 years have been accomplished with other 
































During this period well-drilling 


explosives. 
has become an established method in many 
parts of the country. 

Costs have been brought down rapidly by 
column loading in well-drilled holes with 
certain special high cartridge-count ammo- 
nium nitrate dynamites. 
mites have proved more effective than the 
high-velocity explosives which they have 
often replaced, because their velocity is less 


These special dyna- 


and their action is not so shattering in the 
immediate vicinity of the charge. These 
dynamites are about midway between black 


powder and high-grade nitroglycerin dyna- 
mites both in velocity and strength. Also, 
they are cheaper. They cost about the same 
per 100 lb. as 40 per cent extra; can 
usually be shot, cartridge for cartridge, with 
the 40 per cent, but as there are about one- 
third more cartridges in a case, their econ- 
omy is self-evident. 

In deep well-drilled holes electric 


they 


shot- 














Fig. 9 
firing has been largely Cor- 
deau-Bickford, which is a small lead tube 
filled with T. N. T. Its rate of detonation 
is about 17,000 ft. per second, and by using 
this throughout the entire the 


displaced by 


length of 
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drill hole a higher velocity is imparted to 
the explosive used, if its rate of detonation 
the 
detonation, 


Besides 
Cordeau 
insures complete detonation throughout the 


is less than that of Cordeau. 


increasing the rate of 
length of the charge. 
Cordeau in- 
explosive at 


Conservatively estimated, 
the 
least 10 per cent and this increase will usu- 
ally more than pay for the Cordeau. It has 
another important in its safety. 
It is the only high explosive which can be 
regularly shipped by express under the I. C. 
C. regulations. 


creases efficiency of an 


advantage 


In addition to providing increased safety 
and the 
labor in connecting up 


Cordeau also decreases 


and 


efficiency, 
amount of time 
a shot. To make the connections for a large 


number of holes, when firing with electric 


blasting caps, takes considerably more time 
Each elec- 


tric blasting cap and all connections should 


than is required with Cordeau. 


be tested with a galvanometer to be sure 
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Fig. 10 


there are no breaks in the circuit and great 
care has to 
connections. 

Where more than one electric blasting cap 
is used in a hole, with 
deck-loading, and advisable in column load- 
ing, the cost for time and labor and the 
chances of making mistakes are decreased 
proportionately with Cordeau. Connecting 
all holes to the trunk lines is comparatively 
simple and takes only a fraction of the time 
required for electrical connections. When 
Cordeau is used, there is no necessity for a 
blasting cap on the job until just before 
firing. 

I believe this makes quite clear the rea- 
sons why these comparatively new methods 
have lowered costs, and I think that any of 
you who have not considered one or all of 
them as a possible means of increasing effi- 
ciency should do so. The details of their 


be exercised to avoid wrong 


which is necessary 


application under usual conditions need not 
be discussed before an assembly 


of this 
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kind ; 


but most work is not so siinple that 
we can deal constantly with ordi iy con- 
ditions. 

I have run across some quar blasting 
problems that are somewhat out of the ordj- 
nary, which I shall present to you with dia- 
grams showing how they were ssfully 
solved. In doing this it is not 1 thought 
that many of you will have exa: similar 
conditions to contend with, or th ou can 
solve your unusual problems in exactly the 
same way, but because I believe they may 
prove suggestive, and that your own i. 
genuity will devise modifications ich will 
adapt them to your work. 

At a large silica sandstone quarry it was 
found that, when the holes were drilled in 
a straight line, the rock was ordinarily 


brought down in large sizes. App 
this rock the explosive expended m 


rently in 


st of its 


energy in shearing the rock from the face 
without sufficient shattering effect. This 
difficulty was, to a great degree, overcome 
by staggering the single row of holes to 
make a zigzag row, as shown in Fig. 8. 

At another quarry great difficulty was en- 
countered in breaking the rock on the bot- 
tom, where it appeared to be harder than 
any other place. By drilling the holes, as 
shown in Fig. 9, most of this trouble was 


overcome. 

At still another quarry in hard limestone, 
better results were obtained by the system of 
drilling illustrated in Fig. 10. The rows of 
holes farthest from the face were put down 
with well drills and the charge concentrated 
near the bottom of the hole. Two rows of 
holes in front of this were tripod drilled and 
loaded so that the explosive came from 
half-way up to within 5 ft. of the surface. 
This method of drilling and loading greatly 
reduced secondary blasting. 

At a Northern Ohio limestone quarry in 
hard, stratified limestone it was found that 
using ordinary drilling and loading 
methods much of the rock was not broken 
up into sizes convenient for handling. The 
system shown in Fig. 11 was adopted to 
overcome this. The holes in the back row 
were drilled 60 ft. deep, and those in front 


when 


7.9 ¢ FF. f 60" 
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Fig. 11 


only 35 ft. The charge in the deep holes 
consisted of 150 Ib. of 40 per cent straight 
nitroglycerin dynamite and 40 per cent gela- 
tin. The front holes were loaded with 50 
lb. of 40 per cent straight nitroglycerin dyna- 
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sions placed 50’ betund each hole". 


pense by making preliminary measure- 
ments and calculations and by keeping 
. . records. Many quarrymen, who are greatly 
which to drill next hh holes.-----~ - ~~ J J ; 
Proposed hre_on hush ° Fi am" concerned over every penny lost in paying 
“Se ae ae -g77~. : * ° . . 
Pee Bock break ie a a workman for overtime he did not put 


oe eee om ak in, are oblivious to dollars lost through 
3 ny e uv - 


4 operating inefficiency, merely because the 

crest VOGT la latter is less tangible. A mistake in time- 
keeping involving a dollar or two is con- 

Toe before blast. sidered serious, while a mistake in esti- 
mating the charge required for a deep well 
hole, which may increase the cost of pro- 
duction hundreds of dollars, due to the 
difficult digging it leaves for the steam 
shovel, is often overlooked. Heavy losses 
due to poor methods are frequently classed 
as unavoidable burdens or necessary work- 





























ing expense; but a careful record system 
of each operation should reveal these 





losses and indicate how to avoid them. 











It should be obvious to anyone that no 
matter how sound in theory our methods 
may be, in a practical matter involving so 
many variations in the material blasted 














































































































Fig. 12 
10 “ 12 43 
i * to ° 2 

mite. The charges were spaced as shown in 
the diagram. After this method was adopted 
the proportion of large sizes was consider- 





ably reduced. 

When the quarry bank is ragged, such as 
that shown in Fig. 12, the average cut which 
the steam shovel can take is lessened and the 
cost of production proportionately increased. 

A straight bank, which permits the steam 





shovel to operate at uniform speed, is there- 
fore a great advantage. In the blast illus- 


trated in Fig. 12, insufficient holes had been 
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drilled at the start and the holes were poorly 
spaced. Additional holes had to be drilled 
to insure a satisfactory shot. Even with 




















these additional holes, however, a very 
d 








agged bank resulted, as is shown by the 
dotted line which indicates the back-break. 
Before the blast was fired, stakes were 
placed 50 ft. behind each hole from which 
ements were made to lay out the next 
holes in a straight line, as shown in 








igram. By straightening the quarry 
his manner, production can be in- 
| and a lower cost per ton obtained. 

















Measurements, Calculations and 
Records 


























I wish to speak of something that is too 
much neglected by nearly all users of ex- 
Plosives—the matter of controlling ex- 









wm 
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under which it is 


many 


and the conditions 
blasted, and opportunities 
human error, we shall never be able to ap- 











so for 























ply our knowledge to the best advantage 





unless we take steps to correlate and re- 











cord all these diverse factors as they occur 











in our work. 











look- 
ing at a hole, estimate closely the correct 
amount of explosives to use. 


There are quarrymen who can, by 








It has beet 


that in many 








our experience, however, 











instances serious errors are 


iad } t} 
made Dy tne 











best judges. Careful measurements should 
be made for all blasts, and the quantity 
and distribution explosives should be 
accurately calculated before a pound of 
powder is loaded. This work may seet 





burdensome to those who ar¢ 





tomed to it, but it 





will more than pay for 





itself by obviating mistakes 












































that would otherwise not be discovere 
until the steam shovel encounters 
digging. 

Experience is our best guide 
mining the amount of powder which will 











be required pe 
settled, the 
calculating the burd 
hole should | 


( 
on the job he can 


ton of rock. Once this is 








measurements necess 
































neer 

before the blas Failing 
the following simple method 
sults close x 
measurements 








The calculati 























the toe are illustrated in Fig. 13. T 
of the bank can usually be ascertained by 
throwing over a line—and : 





tween holes 















arn Sh 

The distance d is the g . 
er’s eye from the ground; r is ance 
from the hole to the point at which the ob- 











server stands when takit 












































With a hand level, 1 sigh 
is taken down to th 11 
which a point has bi listance 
from the ground—d’ \ stak 
is dropped on the quarry floor at the point 
determined by this 45 deg. line. The distance 
from the stake to the toe is measured with 
a tape—it is shown in Fig. 13 as 

In the right triangle bfi, with its hypote- 
nuse at 45 deg., the leg, bf, is equa Che 
burden on the toe of the hole, m, equals 











There- 





fitef—l. But i—=F0—h:; and ef=r. 
fore, m—h+r—lI 
As 


proper explosive charge, let 











an example of how to calculate the 











ssume a 
























































problem where h, the height of the bank, 
is 60 ft.; r, the distance of the observer 
from the hole, is 12 ft.; s, the distance from 
the top of the hole to the rim, is 18 ft.; and 
l, the distance from the rod to the toe of 
the quarry, is 40 ft. Also assume that the 








from the 
holes on either side of it is 15 ft.; 
rock weighs 160 Ib. 


distance of this hole 





adjoining 





that the 
d that 1 
for 








per cu. ft.; an 
lb. of explosive should be 
each 4 tons of rock. 











figured on 











From the formula developed, m, tl 
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den on the hole at the toe equals h+r—l, 
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less cost when the explosive charg 






























‘or each 
or 60-+12—40, which is 32 ft. The area hole is carefully calculated, but quite often 
ab’ef' equals 18X60=1080 sq. ft. Area b’f’g considerable damage may be done unless this 
equals (32—18)~+2x60=420 sq. ft. The practice is followed. Fig. 14 trates a 
total area ab'ge equals 420+1080=1500 sq. shot which might have serious « uences 
ft. This multiplied by 15 ft., the linear had not the charge in each hole figured 
distance along the face that this hole should very carefully. It will be seen m the 
break, equals a total burden on the hole of | diagrams of the cross sections taken at each 

DETAILED LOADING SHEET USED AT OPEN-PIT MINE IN ARIZONA 
—— 
Hole No. | Ht. of Bank Depth Hole | eee iver — Stemming | 
oF | Lbs. | Depth Lbs. |Depth| Lbs.| Depth [Lis ves 
1 | | @ es eae 
a a 
es ee RINE tem ee 
4 PE “ae 
—_— Oe nae, << 
at : SS Se 
MBee. : = RRA age Uetees 
2 ee pa Pes REESE ie sa 
| } | 


22,500 cu tt. 


3,600,000 Ib., 


This multiplied by 160 equals 
or 1800 tons of rock. Dividing 
tons by 4, the 


loading known from experience, gives 450 lb. 


1800 proper proportion of 


1 1 : nha e Far thic } 
s the proper explosive Charge tor tnis hole. 








hole that the bank was very irregular: in 
some places there was a considerable over- 
hang at the top and at other hol n un- 
usually heavy toe. If the explosiy rges 
in holes 2, 7, and 8, for example not 


COST DATA AT A WESTERN OPERATION. 

















COST Labor | Material | pOtBer | Tota 
| /xpenses 
Drilling $6343.35 | $5234.32 | $1119.81 $12,697.48 
Loading & refilling 2466. 24 51.59 415.59 2,935 . 42 
Explosives 13392. 80 13,392. 80 
Total 8811.59 | 18678. 71 1535.40 29,025. 70 





UNIT COSTS 





1449 Feet 


Per linear foot penetration 























Drilling $4.378 $3. 612 3.773 $8 763 
Loading & refilling 1.703 036 287 2 026 

Total 6.081 3.648 1 060 10 789 

250,000 cu. yds. Per cubic yasd of rock 

Drilling 0254 %.0209 $.0045 $.0508 
Loading & refilling .0098 0002 0017 0117 
Explosives 0536 0536 

Total .0352 0747 . 0062 .1161 





One large blast consisted of shooting the face of a hill 1000 feet long with 


an average height of about 70 feet. 


The explosives were loaded in tunnels 
drilled at 60 ft. intervals at right angles to the face. 


Eleven tunnels were 


driven 3’ x 4’ in cross section and 60 ft. in length, with a 40 ft. T at the end, 
each T containing two circular pockets 5’ x 5’ sunk slightly below the floor 


level. 


The drilling was done by air-driven jack hammers. 


The labor turnover was extremely high and during the very hot weather 


was approximately 100% per day. 
high. 


Black Blasting Powder was the principal blasting charge. 


This of course made all labor items rather 


Three No. 7 


Electric Blasting Caps and 150 Ibs. 40% Dynamite were used as a primer 


for each pocket. 
a 440 volt circuit. 


The correct charge for each hole should be 
calculated in this manner before a pound of 
powder is loaded. 

Not only are better results obtained with 


The detonators were connected in parallel and fired from 


been broken at the point near the bottom 
where the bank sloped in toward the hole, 
rocks might have been thrown far enough 
to damage the crusher and boiler house and 





some of which were within 300 
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GOOD PROPORTIONS FOR MEDIUM HARD 
ROCK FOR POCKET LOADING 


ice. However, by calculating the may be helpful in your work 


= Height of Bank Depth of Hole Max Toe. 
ach hole and placing the charges — ie iia aie ane 
~ ~~ i 

so that they were not concen- OPEN-PIT MINE IN ARIZONA 25 28 20 

places where the bank sloped ’ geen Cat a RR a 30 33 22-25 
- Detailed Cost of Drilling and Blasting—36 Tripod - = 1.20 
of the rock was thrown more Drill Holes—Second Cut Hill No. 1—Ore Broken, a = _—e 

: 32,700 Tons; 6.17 Tons Per Lb. Explosives 4 45 25-32 

from the face. 32,700 Tons; — Tons Per Lb. Exy ives : ; 
Quan- : 
tity Price cost per ton 50 





30-40 


35-45 


Iten 
Record Systems “abor . 
rries have adopted record sys- 

ideal record is one that will give 

formation needed with the least 

fter studying a number of the 

we have prepared several 

h should assist in analyzing blast- 
| in keeping them at a minimum. 
ions in the forms may be neces- 
local conditions, but we believe 

1 types to follow. 


Where the back-break is unusually large 
you can look with suspicion on the success 
of the blast, for very likely 
been left. 


a hard toe has 





Conclusions 





fly covered the theory of ex- 
hed upon the more important 

blasting practice. 
er of special blasting methods 


de- 


solved unusual problems, and 
ls of making measurements 





and of keeping records. 
s proved that this information 
Present 
in charge of quarry 


value. conditions 
those 


c application of just such 





If any member of this 
s to discuss other blasting 


| be glad to hear from him 
Eley. 1822. 


yr" elev 1648.8 


meeting or through corre- 





























Suggested Spacing of Well-Drill Holes on Faces of Different Heights in Various Kinds of Material 





| : Hard Solid and 
| Granite | Thickly Bedded 


Gneiss - 
; Limestone and 
Quartzite Dolomite 


Shale 
Medium 
Hard 
to Soft 


Medium | ma 
Thickly | ,_Jbinly 

Stratafied 

Limestone 


Ii 


9x10 
10x12 
12x14 
12x15 
14x16 
14x18 
14x19 
14x20 
15x21 
15x22 
16x23 
16x25 
18x26 
20x28 
20x29 


Kind of Material | 


; Sandstone 
Limestone 





Vv VI 


CLASS OF EXPLOSIVE 
___ For Average Conditions 
15 
20 
25 
Spacing 30 
in 35 
Feet 40 
for 45 
Given 50 
Depth 55 
of 60 
Cut 70 
Feet 80 
90 


i II 


7x8 

9x11 
10x12 
12x14 
12x14 
12x14 
18x15 
14x15 
14x16 
14x16 
15x18 
16x20 
16x21 
100 16x22 
120 16x25 


60% Gelatin Dynamite. If very wet or extremely hard rock. 

60% Extra L. F. or Ammonia Dynamite. 

60% Grade as in Class I in bottom of hole, and Special No. 1 in remainder of hole. 

40%—60% Dynamite in bottom and Special No. 1 on top. 

If work is fairly dry—Special No. 1. 

If work is wet or a heavy toe is present, 40% should be used in bottom—remainder Special No. 1. 

If dry, Special No. 1. Sandstone, however, varies so greatly in character and conditions that even a 60% Gelatin 
may at times be used to advantage. 

Special No. 2, unless extremely wet work is encountered when Gelatin or other water resistant powder should be 
used in bottom of hole. 

Trap rock is usually given under the first column, but we have found that trap rock formations vary greatly. 


IV 


10x12 
12x14 
12x14 
12x16 
12x16 
14x18 
14x20 
14x20 
15x22 
16x25 
16x26 
18x28 
18x29 
20x30 20x30 
20x30 20x30 


60% Straight L. F. N. G. Dynamite. 


Laminated | 
| 





10x12 
12x15 
15x18 
15x18 
16x18 
17x21] 
18x22 
19x24 
19x24 
20x26 
22x27 
20x28 
20x29 
20x30 
20x82 


9x10 
10x12 
12x14 
13x15 
14x17 
14x18 
15x18 
15x20 
16x20 
16x22 
20x24 
18x25 
18x25 


| 
| 
| 
| 
| 
8x9 | 
10x12 | 
10x12 
12x15 
12x15 
12x16 
12x16 
14x17 
14x18 
15x20 
16x20 
18x22 
18x22 | 
18x24 
20x25 } 

















Class I. 





Class Il. 
Class III. 
Class IV. 
Class V. 


Class VI. 
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Number Cubic Yards of Material in the Solid Displaced per Foot of 
For Vertical Faces. 


DISTANCE HOLES ARE SPACED APART IN FEET 
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DISTANCE HOLES ARE SET’ BACK FROM FACE IN FEET 

















For Limestone, multiply by 2.27 
For Trap Rock, multiply by %.5% 
For Granite, multiply by 2.8 

For Shale, multiply by 2.18 

For Sandstone, multiply by 1.64 


TO CONVERT TO TONS 


DEPTH OF WELL-DRILL HOLES 
COLUMN LOADING FOR 
HEIGHTS OF BANK, WHERE 
PARTING PLANES ARE NOT 
AT FLOOR LEVEL 


WITH 
VARIOUS 
NATURAL 
PRESENT 


Discussion of Drilling and Blasting 


By Alexander McKernan 


Superintendent, New Haven Trap Rock Co., New Haven, Conn. 


Depth of Holes 
Height 


of Bank 


Height 


Depth of Hole of Bank Depth of Hole 


HE following is the operating practice 

in a modern stone-crushing plant which 
crushes trap rock for commercial purposes 
—a stone that will pass through a 2%-in. 
ring and downward. Our plant has an out- 
put of 600,000 tons in an operating year of 
nine months: 


Loading the snake holes preparatory to blasting 


Stripping 
The overburden in this quarry 
paratively light, and is removed by means 


is com- 


of a small revolving steam shovel, together 
with teams and men. 
Drilling and Blasting 
We use well drills for vertical holes and 


The result of the blast 
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steam drills for horizontal or snake-holes. 
We endeavor to maintain a quarry face not 
» 60 ft. in height, to facilitate han- 
dling the stone with steam shovels and thus 
slides and overhangs. 


exces 


avoid 
11 well-drill holes 8 in. in diameter, 

ed 20 ft. apart are drilled, 30 ft. back 
quarry face, to a depth of 40 ft. 

(about two-thirds of the height of the face). 
Horizontal or snake-holes are drilled at 
the quarry floor 7 ft. apart to a depth of 
28 ft. These holes are finished approxi- 
mately 4 ft. below the level of quarry floor 
to avoid high places being left after the 
that would obstruct the free move- 
ment of steam shovels and to obviate the 
necessity of a secondary shot. These holes 
are sprung to form a pocket in the bottom 
of the hole to receive the charge of dyna- 


hot 
snot 


mite 
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one near the top of the charge. The object 
of using two detonators is to avoid the pos- 
sibility of a misfire. 

All stone is loaded by steam shovels in 
6-yd. side-dump cars and delivered to the 
crusher over standard-gage railroad and 
hauled by steam locomotives. The contents 
of each car (about 10 tons) is dumped di- 


rectly into our initial crusher. 


Crushers 


Our initial or primary crusher is of the 
jaw type and 48x72 in. The entire product 
from the primary crushers is passed directly 
into the secondary crusher, which is of the 
gyratory type. The product is then con- 
veyed to a scalping screen, the residue from 
which is conveyed to a battery of five gyra- 
tory crushers. 

The product from these crushers is passed 


Loading trap rock for delivery to the crusher 


Che effect of the shot through the vertical 
holes serves to relieve the weight on the 
bottom holes and also breaks down the top 
of the quarry face. 

We find that the best results are obtained 
by double-loading these holes—that is, plac- 
ing part of the charge at the bottom, the 
remainder being placed 20 ft. from the top, 
using tamping between the two charges. 


[wo detonators are used in each charge, all 
wires leading to the surface. The remainder 


ot the hole is filled with tamping. All de- 
tonators are connected up with lead wires 
and fired simultaneously. 


Loading Horizontal or Snake 
Holes 
We use long pointed loading sticks, plac- 
ing the cartridge on the end of the stick, 
passing it to the bottom of the hole, and 
repeating the operation until the necessary 
amount of dynamite has been placed. We 
use two detonators, one at the bottom and 


through two screens 60 m. in diameter, 
where stone of commercial sizes is screened 
out; the residue passes directly into two 
disc crushers. This product is again screened 
and the rejections are returned to the disc 


crushers for final disposition. 


Screening 


The entire product from the crusher house 
is conveyed by belt up to the screen house 
to an elevation of 90 ft., where the five dif- 
ferent sizes are screened out and fall into 
separate bins. 


Loading Stone from Screen House 


We load by gravity from the bins directly 
into railroad cars, the stone being delivered 
directly to the railroad siding or dumped in 
bins at our dock for water shipment. 

When the demand for certain sizes is not 
equal to our output, we dump on a ground 
storage where a locomotive crane disposes 
of it as necessity requires. 
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Extracts from Judson C. 
King’s Talk at the Ag- 
stone Luncheon 


HE Agstone people who form this group 

are perhaps as progressive, if not more 
so, than some of the other groups that might 
be assembled in the other rooms. We have 
all gathered here for the express purpose of 
talking about the product in which we are 
interested, and listening to those people who 
come here prepared to make speeches. This 
group is especially interested in agricultural 
limestone, a product which heretofore, I say 
that advisedly, has been considered a by- 
product. We now believe we are able and 
willing to take this product out of the infant 
class and place it on its own feet. 

Those of us who have been working espe- 
cially in the agricultural limestone game for 
the past several years, believe that it is not 
any more in the infant class, and that while 
we have spent large sums of money for the 
education of the farmer and have co-oper- 
ated with the Farm Bureaus, with the Soils 
Departments of the various universities and 
have together educated the farmer inten- 
sively in certain sections to the use of 
ground limestone, which we term agricul- 
tural limestone, believe that it has pro- 
gressed to a certain point or to such a point 
that from now on it will not be in the infant 
class again. 

We believe we have taken this infant, 
nursed it tenderly as a mother would nurse 
a child, and we have now placed it upon 
its own feet so that it will begin from now 
on to make profit. 

I say that I do not believe that any of us 
who has heretofore been manufacturing or 
producing agricultural limestone can boast 
of any profit we might have made from this 
material, but we believe that after all these 
years of effort the time has come when we 
are entitled at least to a small margin of 
profit, and, from now on we are going to 
work to that end. 

The National Agricultural Limestone As- 
sociation has done more to take this industry 
out of the infant class than any other thing 
I can think of. We have met together on 
the first Thursday of every month in Cleve- 
land and we have discussed not only our 
problems but the problems of others and 
have that 
they can be interested in our association and 
the work that we are doing. 

The prices which we are able to obtain 
for our material have always been tabooed 
in our meetings. That is a subject we have 
never discussed, and yet automatically 
through the co-operation of all of these 
different people and sensing the necessity 
of placing the material upon the basis 
upon which we can make a small margin 
of profit, that price has increased to a 
point where we are now satisfied that we 
can lay aside a certain sum each year for 
promotional purposes, and yet not come out 
at the small end of the horn. 


endeavored to interest them so 
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Blasting in Cities 


By Otho M. Graves 


\ssistant to President, General Crushed Stone Co., Easton, Pa. 


N June of 1919, the General Crushed Stone 

Co. took over a property at Winchester, 
a trap rock quarry, getting out perhaps 1000 
to 1200 tons a day on a fair average, with a 
face about 800 ft. long and about 140 ft. 
high at the center, sloping down on the two 
wings. The nearest houses to it are about 
1500 ft. away, and we own all the land 
around the quarry up to these houses. There 
are some several hundred of these houses. 
We looked the quarry over very carefully, 
naturally, before we undertook to operate 
it, though we gave but little thought to the 
possibility of damage by blasting, because 
it seemed so utterly preposterous that the 
shooting could possibly damage any houses 
there. 

Complaints began to come in almost im- 
mediately after we started operating in 
June. They were largely, however, to the 
effect that the damage in the houses about 
which complaint was made was due to 
the operation of our predecessors. We 
didn’t know, of course, how our predecessors 
had operated: we didn’t think they had done 
any damage as we looked about the houses, 
but we were quite well aware of the fact 
that in the first place we couldn’t prove 
that no damage had been done, if it should 
go to law: and, also, we were not unmindful 
that we were strangers in that community, 
viewed with that suspicion and scepticism 
that may, unfortunately, at times, extend 
to foreign corporations. We had some de- 
sire to show these people about us that we 
were quite willing to meet them half way, 
that we wouldn’t split hairs on any small 
adjustment, and, therefore, we began to fix 
these different things that were called to our 
attention, which averaged in financial dam- 
age to from $50 to $250 or $300 a house. The 
more, however, that we looked into it (and, 
of course, we would examine every house 
about which complaint was made), the more 
convinced we became that we were not doing 
any damage, and we then began to give some 
serious attention to having a seismological 
expert come in and determine for our own 
benefit whether or not the vibration set up 
by our well-drill blasting was sufficient to 
damage these houses in the manner claimed. 


Experts Called On 

We found that there were two portable 
seismographs for recording seismologic vi- 
bration in existence, one of which is owned 
and operated by Professor Hall of the Uni- 
versity of California, and the other by Mr. 
Maurice Deutsch, of New York City 

We, therefore, appealed to Mr. Deutsch 
and to Professor E. H. Rockwell, an emi- 
nent consulting engineer of Boston, now 
Dean of Engineering of Rutgers College, to 


investigate for us that question and to re- 
port to us exactly their findings, and not to 
try to convince themselves or to convince us 
that the vibration was not sufficient to do 


damage, if they thought it was, but to tell 


us what conditions actually existed. They 








did this, beginning in May of 1920 and ex- 
tending through 1920 and most of 1921. 


Use of a Seismograph to Determine 
Effect of Blasting 


The seismograph I won’t go into detail 
to describe further than to say that it re- 
cords on a rotating drum by means of lever 
arms ending in needles which trace curves 
on smoked paper on the revolving drum in 
front. These curves show to what extent 
a building vibrates horizontally east and 
west and north and south, and at right 
angles to it, in a vertical direction. 

Still avoiding detail, which is the trap 
into which I am liable to fall at any time, 
knowing the amplitude of the vibration 
wave, which is merely just like a wave on 
the water, and the frequency with which 
these waves of vibration come, it can be 
computed what the acceleration is with 
which they travel, which is the evaluation 
of the effective force brought to bear by 
the vibration waves. 


There may be one major 
ing the vibration set np by 
when that blast went off, 


truck may have been passing 


superimposes on that major cur nother 
little curve following the major curve but 
showing another source of vibration, and 
superimposed again on that may a third 


vibration curve because somebody may have 
walked upstairs and that is caught that 
it isn’t impossible, although somewhat diff- 
cult, to trace four distinct waves all follow- 
ing their major and secondary curves and 
showing four sources of vibration occur- 
ring all at the same time. 

Now these machines are very sensitive; 
for instance, a seismograph at Harvard 
University (that is a permanent one) re- 
cords the surf pounding on the north shore 
seven miles away from Cambridg« 


Stop Paying Damages 

We got these records in houses near our 
quarry and they so clearly showed by the 
wave curve that the amplitude was so low, 
being about at a maximum of one-hundredth 
of an inch (that is the total, both up and 
down, not in any case in excess of one- 
hundredth of an inch), and the frequency 
so low, about ten per second, that the re- 
sultant acceleration was not sufficient t 
damage structures of any kind. Now when 
we came to this conclusion, which was not 
so much our conclusion as that of our ex- 
perts, with whom we worked as closely as 
we could, we stopped paying any damages. 
We said to complaining property owners, 
“We are sorry if you think we did this, 
but we think we didn’t,” and we explained 
to them what we had accomplished, and 
endeavored to convince each individual who 
came to us, in as courteous a manner as 
possible, without getting on any high horse 
about it, that we didn’t think we were doing 
any damage. 

Now in the meantime, we had paid some 
$8000 or $10,000 in damages in the way I 
indicated, and when we stopped paying, 
all those who hadn’t been paid anything 
went right up in the air. They said, “You 
paid them, why don’t you pay us?” It didn’t 
seem to be a question as to whether there 
was any inherent reason why we should pay, 
but merely, “You paid him, why shouldn't 
you pay me? I think as much of the com- 
pany as he does,” and all that sort of stuff 
But we simply sat quiet and said, “No, we 
have nothing further to say,” and the agita- 


tion gradually died down. 

We thought we were out of the woods 
and going on a straight and narrow path, 
but in October of 1921 a suit was brought. 
I doubt if the total amount of the damage 
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was over a few hundred dollars, 





hong 1 to us that since it was the 
first ca over two years it was just as 
well t fend it. We had all the data we 
needed if the courts felt we were doing 
any ( that was a good time to find 
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Vibrations caused by a blast (one-half 
actual record) 


it out. If not, then we would be very glad 
to have a clean bill of health. 


Case Brought to Court 


We expected the trial would last two or 
three weeks at the most. It started in 
early December, 1921, and it has been in 
session practically every week, with such 
postponements as might naturally be ex- 
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pected for one reason or other; that is some 
15 or 16 months. As a matter of fact, all 
the evidence is in and we are only now pre- 





paring the brief which is to be written or 
printed, and if any of you are interested in 
that sort of thing, I shall be very glad, on 
application from you, to see that you are 
supplied with it. It has really been, I think, 
the most exhaustive study that has ever 
been undertaken to accurately and scientifi- 
cally determine the amount of vibration set 
up by well-drill shots in so far as the effect 
is concerned on structures of all sorts. 


The testimony of the plaintiff has been 
in general along the lines of bringing in 
dozens of adjacent neighbors (and not neces- 
sarily adjacent, going to a distance of three 
miles to get them) to say how their houses 
had been damaged. It is easy enough to 
stand up and recite the condition of a house 
and say, “Why the ceiling in the bathroom 
is cracked and there is a crack down the wall 
of the dining room and the pantry is all 
cracked to pieces,” and all that. It is diffi- 
cult, however, for them to directly connect 
that condition with the blasting operation, 
although the continued pouring in of that 
testimony, “My house is like this and my 
house is like that and the foundation wall 
is cracked,” and all that, does build up, I 
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think, at least a presumption that something 
of all this may have been due to a similar 
cause in all cases, and the only common 
cause would be the blasting operation. Then 
they introduced some expert testimony of 
a relatively negative nature. 

The type of our defense has been in the 
first place to show that the condition of 
these houses, which were brought in as 
inferential evidence, could not be so con- 
strued, and to take up each one of those 
houses as a separate case and show that it 
wasn't the blasting that did the damage in 
the case of that particular house; it was the 
settlement of the northeast corner of the 
foundation or some similar entirely local 
cause. 

There were a very few claims as specific 
as that a blast went off and a window was 
broken. Before this suit started, by the way, 
a woman complained that a blast had 
broken the window of a house. I went over 
and found a hole about 6 or 9 in. in diameter. 
From the way it was broken, I could not 
conceive that it had been caused by earth 
vibration or air concussion. I was looking 
around when I saw a baseball lying on the 
opposite side of the room. I said, “Where 
are the children, Mrs. So-and-So?” She 
said, “I haven’t any children.” I said, “Do 
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you and your husband play baseball in your 
parlor?” 

“No.” 

“T noticed a ball over there which was 
the reason I asked.” 

She said, “Well, you need not say any- 
thing more about the window, I guess that 
is all right.” 

I could tell you dozens of those instances 
and could go into more length than that; 
and the final ending, like a story of O. 
Henry, works out very unexpectedly in some 
of those incidents. 


Expert Testimony to Disprove Alleged 
Blasting Damage 

Coming back to the case we endeavored to 
show that the conditions in these houses, 
which were brought in as inferential evi- 
dence, were not due to blasting or any one 
common cause but were due to settlement, 
weathering, wear and tear, shrinkage and 
natural causes of that sort; and we didn’t 
do that in any offhand, haphazard manner. 
We had as an expert witness a building con- 
tractor in Boston, a man with an established 
reputation; he has been a mayor of Sum- 
merville and built a large section of the sub- 
urbs there. He examined each of these 
houses. We also had them examined by two 
civil engineers of standing and by Mr. 
Deutsch, who is a building expert, and by 
Professor Reid of Johns-Hopkins Univer- 
sity, who is unquestionably the foremost 
seismologist in the world; his reputation in 
those lines is international in the broadest 
sense of the term. 

Our experts went over all these houses. 
We clearly showed what had caused the 
damage. And in the next division of our 
defense, we showed (or endeavored in so far 
as we could show) that the blasting set up 
vibrations of characteristics insufficient to 
cause the damage claimed. We showed that 
through the seismological testimony. 

The plaintiff then introduced certain ex- 
pert testimony, notably that of Professor 
Woodworth, of Harvard, who is a geologist 
and seismologist. His testimony did not 
particularly strengthen their case, as it 
seemed to us to fail to in any way connect 
the conditions complained of in the plain- 
tiff's house with our blasting operations. 
Mr. Moore, consulting engineer, of Boston, 
also testified to a considerable extent for 
the plaintiff, but his conclusion was entirely 
negative, inasmuch as he stated that in his 
opinion the blasting was responsible for the 
conditions in the house merely because he 
was unable to find any other cause. 

In the next place we showed that those 
vibrations couldn’t have done it, by introduc- 
ing engineering testimony to show that if 
the acceleration was so much reaching this 
house, it was the equivalent of so much 
force and that that force was insufficient to 
bring the various building materials to a 
point of rupture; that in some cases the 
force set up only one one-hundredth of the 
stresses and strains which each of these 
materials could safely stand. 
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In addition to having fairly clearly shown 
that, in the first place, we could not have 
caused the damage complained of and, in 
the next place, showing that we did not 
cause it, we endeavored to make clear what 
was the actual cause of the cracked plaster 
and stucco, which were the principal ele- 
ments of complaint. We believe that we 
have clearly shown that certain shrinkage 
within the house was the cause of this con- 
dition, but I will not go into further detail 
as to our contention in this regard, inasmuch 
as the argument has not yet been made be- 
fore the court. It is our belief that the 
difficulty which confronted the plaintiff of 
endeavoring to connect our blasting opera- 
tion with the conditions in the house of 
which he complained proved an insurmount- 
able obstacle, and this in our judgment be- 
cause there is no connection between the 
two things. We feel we might have rested 
our case and asked for a non-suit, on the 
ground that the plaintiff had failed to make 
out a case. Naturally, we did not do this, 
but, as has been stated, we not only endeav- 
ored to show that we could not have done 
it, but that we did not do it, and we might 
well have rested at this point. We went 
even further, however, to the perhaps un- 
necessary extent of showing what actually 
did cause the damage. 

It is rather difficult to predict any out- 
come and perhaps you are not especially 
interested in that, not so much as we are, 
anyway; it is difficult to sever one’s hope 
as to what the outcome will be from one’s 
thought in the matter, but it looks as though 
we have pretty clearly established with some 
degree of scientific accuracy the effect of 
blasting vibrations on structures, and the 
whole thing has rather clearly indicated to 
quarry men the method of approach in the 
defense of just that sort of case. 










President Eames Testifies 

I neglected to say one thing that I wanted 
to say. We know the activity of our presi- 
dent (Mr. Eames) in the various lines of 
interest connected with our association, but 
I do want to tell you this, and I know that 
most of you don’t know it: He was one of 
our most valuable witnesses; he came up to 
Boston and told of his operation, of his 
plant in New Haven, and aired all his 
secrets of operation for our benefit and was 
of real and actual service to us along the 
line of expert quarry testimony as to how 
a quarry should be properly conducted. 


Selling Agstone in 
Indiana 
By Prof. W. A. Ostrander 


Indiana Agricultural Experiment Station 


N Southern Indiana last summer we spent 

just three days in a limestone campaign 
and put a real punch back of it, and got a 
salesman in there. We wanted a limestone 
trade and the county agent of the farm 
bureau said it couldn’t be done. We held 
three township meetings and had more 
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carloads than any engine on the Southern 
Railroad can pull—46 cars—and that js the 
first time I ever saw men fight because 
they couldn’t get limestone. Some fellows 
ordered two cars. When the train was 
coming in it got a lot of publicity; other 
fellows wanted to be in line; they were 
ashamed not to be; it was the swim. They 
were in the elite class to have a carload 
of limestone coming. They were not 
ashamed of it, as I think a good many 
have been in the past, and men actually 
got into arguments, and pretty physical 
ones, to try to get a carload away from 
those that had two. Now that has changed 
the attitude in that county, and since that 
happened, 2400 tons went into that county 
in less than two months. 

In another county they called them- 
selves poor old prairie farmers; they had 
never used 200 tons of limestone in the 
county. Last year, in four months’ time, 
by getting a salesman in there and work- 
ing it, we sold 2300 tons. I believe that 
is getting results. We extension men shoot 
with blunderbuss when we go out to sell 
limestone. Up in Marshall county, Indiana, 
we were on a tour and we put a placard 
on our car and I will guarantee every time 
we stopped there were two or three men 
getting limestone from us. 

Maybe Mr. King has hit the proposition 
when he has a salesman in every town- 
ship; maybe that is what we want. 


Discussion of Quarry 
Transportation 
By F. T. Gucker 


R. ROCKWOOD wrote and asked 

that we have a few photographs here 
showing the use of motor trucks in haul- 
ing from the quarry to the crusher. Un- 
fortunately, I didn’t get his letter until our 
season was over, so I will show a few 
views of the quarry and you will have to 
take my word for it that the trucks are 
operating there. 

Fig. 1 shows operations on three different 
levels. Each dip is about 20 ft. high; we 
haul up about a 10 per cent grade to the 
crusher. 

Fig. 2 is another view of the three levels 
and the plant at the left. 

Fig. 3 is a view down on the second level, 
showing the face there and the drilling oper- 
ations going on. 

Fig. 4 is a drainage tunnel from the lower 
level, showing the more distant operation. 

Fig. 5 is one of the small trucks. 

Fig. 6 shows the way we put in storage 
by the use of trucks. We have a wooden 
track here on which the truck backs up. 

Fig. 7 shows one of the trucks backing 
up on the pile. 

Fig. 8 shows the pile that has been made 
of 1-in. stone that couldn’t be sold last yeaf. 

Fig. 9 shows a truck dumping it at the 
top of the pile. 

Fig. 10 shows a truck loading at the con- 
crete bins. 
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Fig. 1—Three levels now being operated Fig. 2—View of plant and three levels 





Fig. 3—Two levels. Old quarry floor and about Fig. 4—Drainage turned for lowest level 


20 ft. lift below 


Fig. 5—Truck hauling from plant. Note the concrete bins Fig. 6—Truck on storage pile 



























> calaaseomapint I don’t hardly feel capa- 
ble of discussing the question before us 
because I have some very strong opinions on 
quarry transportation. In other words, I 
think it is the whole quarry business in get- 
ting stone from where it is loaded, regard- 
less of the method, into the crusher. We all 
use some type of quarry transportation and 
we all use one of three or four kinds of 
drilling and blasting and one of two or 
three methods of loading the stone and one 
mechanical means of crushing the stone, but 
Mr. Rockwood says there are 2000 produ- 
cers of crushed stone in the United States, 
and I imagine there are 2000 different meth- 
ods of quarry transportation. 

This problem, I think, is covered in lots 
of ways, and it must be met by the indi- 


Fig. 7—Truck on storage 


Fig. 9—Dumping at storage pile 
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Discussion of Quarry Transportation 
By Norman Hely, Cape Girardeau, Mo. 


vidual producer, taking into consideration 
the amount of his production, the type of 
his quarry and the drainage and a thousand 
other things. 

I think the most valuable part of quarry 
transportation is time. Naturally, an invest- 
ment has to be made in whatever type of 
equipment is used, and why I say time, I 
don’t think it takes any longer if the right 
methods are used, or any more trouble or 
any more expense outside of the initial in- 
vestment, to dump 20 yd. of stone into a 
rock crusher than it does to dump 1 yd. _ It 
can be done in approximately the same 
length of time. 

We have a plant where we have tried to 
get a large production and our quarry meth- 
ods have been the reason for our produc- 
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Fig. 10—Truck 
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Fig. 8—A storage pile 





under concrete bins built in 1906 


tion, whether it was small or large. The 
plant can be added to. We have a plant 
that now I think is way ahead of what we 


will ever be able to produce with a quarry. 

Now there has been nothing permanent, I 
might say, in our method of quarrying or 
nothing permanent in our transportation prob- 
lems. We are cramped. Right through our 
property is a very important public road— 
Kings Highway of the South—that runs 
right under the plant. The main line of 
the ’Frisco railroad is right under our con- 
veyor bridge. We have opened up now 4 
space of about 5% or 6 acres which will be 
all the space that we will ever have. We 
are now going down on three different 
levels. 


I am sometimes asked by the people 
around there how much stone we have 


y+ 


Well, some very generous concern thought 
there was about $40,000,000 worth of all 
under this property before we had it and 
were very kind to drill a thousand-foot well 
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this rock for us and leave the log 


throug! ; , 
for us to determine the amount ot rock 
there. 
Hand-Loading Experience 

Our method has practically all been hand- 
loading. The quarry falls to the north in a 
s-dec. incline, so in taking a car to the 
crusher it is pulled there by a locomotive— 
a team of mules, and the man comes back 


with the car using a brake, bringing the car 
back to his own track on its natural and 
gravity fall. 

We have tried to work out a proposition 
of 6-yd. cars, but we have a grade of 5 per 
cent, and if anybody can advise me how to 
put a system of tracks and a locomotive big 
enough to pull 6-yd. cars up that grade into 
the crusher in the small place available, I 
certainly would like to have the information. 


Adopts Motor Trucks 


We have worked out everything and, in 
fact, we are starting an absolutely new plan 
that I am not able to talk about because it 
started yesterday morning. 

We are putting a steam shovel—a 1%-yd. 
shovel—and loading into 5-ton dump trucks. 
We don’t need any track, eliminating all of 
that. We have the best road in the world 
on the quarry floor and aiways will have, 
and those trucks are hauling to the crusher. 
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Costs of Hand-Loading 

We build our cars in our own shop. We 
dump them in two ways, either by bringing 
them up an incline and the gate lifted by a 
rail or a home-made tipple arrangement that 
we have. In hand-loading, naturally the car 
had to be low. We have men there that 
will average between 40 and 60 yd. a day. 
We pay by piecework for that type of car. 
The cheapest we have ever gotten it for 
was 20 cents a car. During the peak of 
prices it cost us 40 cents a car to get them 


loaded. It is now costing 30 cents. 


Mule Harness Kink 

We have worked out a kink that is prob- 
ably not very interesting to people that are 
fortunate enough to have a real locomotive, 
but a simple harness and tree we made, 
probably has solved more of our transporta- 
We have 
the team of mules with a double-tree made 


tion problems than anything else. 


out of pipe with chains attached to it. It 
is very heavy. In going over the tracks, 
switches, frogs and things that would drag, 
break, throw a mule, perhaps hurt him, tear 
up the harness, so our team spent most of 
the time in the blacksmith shop being fixed 
up. Now that also meant that that man 
could not pull as many of those 2-yd. cars 
to the crusher in the run of a day’s time as 


he should. If he could have some type of 
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harness that was easier for him to handle, 
it would mean more to our transportation, 
we thought, than anything else. 

So we figured out this type of harness 
which I imagine would be interesting to 
anybody that uses this kind of locomotive. 
We have a stiff arm, a very light double- 
tree in the back that the mules hold up; it 
is swung over with a strap in the back and 
the mule carries it all. There is just a light 
chain that the man can either hang on the 
double-tree when he is going around or 
That is a very small 
feature, but I think it meant more to the 
efficiency of our locomotives than anything 
we have been able to figure out. 

On the southern end of our quarry we 
have a fall to the crusher. In that way a 
man brings his stone to the crusher and 


carry in his hand. 


merely uses a brake that will come down 
to the crusher and the cars are taken back 
with a single mule. 

We first had in our plant a No. 8 and a 
No. 6 set of rolls before we got down into 
the ground much in our development. We 
got to the point where our crusher must be 
closer and the stone could be handled me- 
chanically from the crusher and not be han- 
dled through cars or things of that kind. 
We installed a No. 12 and put it at that 
time 25 ft. below our main operation. At 
the present time it is above. 


Small Revolving Shovels in Quarry Work 


By A. C. Vicary 


Vice-President, Erie Steam Shovel Co., Erie, Pa. 


HAVE with me a few slides showing 

some small shovels in quarry operation 
throughout the country that may interest 
you. A good many of these shovels I be- 
lieve are operating in plants which are 
owned by various members of your organ- 
ization, and you will doubtless see some 
familiar pictures as these are shown on the 
screen, 

Fig. 1 is an installation showing a 34-yd. 
shovel being operated by the Connecticut 
Quarries Co. It operates seven 
of these small units in its vari- 
ous plants, and in talking with 
Mr. Worthen, vice-president, he 
told me that it was almost unbe- 
levable that a small machine of 
this kind could stand the gaff of 
such rough quarry work. He told 
me that in one of their plants they 
vere averaging approximately 65 
tons per working hour with this 


small unit 


Fig. 2 is another installation of 
the Connecticut Quarries Co. han- 
dling rock on faces 100 or more 
gh, and the conditions are 
very severe, 





Fig. 3 is still another installa- 


tion showing the nature of the conditions 
which are being encountered. 

Fig. 4 is an installation at the Lane Quarry 
plant at Westfield, Mass., where approxi- 
mately the same conditions are being en- 
countered as in the Connecticut Quarries 
plant. 

Fig. 5 is a 34-yd. machine owned by the 
American Lime and Stone Co., Huron, Pa. 
It is operating a number of these smaller 
units in its operations. 





Fig. 1—A 34-yd. shovel working in trap rock at quarry 
of Connecticut Quarries Co. 


Fig. 6 is a 34-yd. machine being operated 
by A. Tarbox & McCall, Findlay, Ohio, in 
a limestone quarry. Mr. Tarbox happened 
to be at Erie just a very few days ago. This 
machine has been in constant operation for 
the last six years and he told me that last 
season when they were pushed for material 
and had to run the machine up to the limit 
of its capacity they were handling approxi- 
mately 100 tons per hour. That is a very 
large output, but of course they had a very 
efficient operator on the machine 
and the means for taking away 
the capacity of the machine. He 
said he was very much surprised 
to think that he could handle any 
capacity like that, but they had to 
get the stuff out and the machine 
got away with it. 

Fig. 7 is a quarry operation up 
in Canada, the Dufferin Quarry, 
near Toronto. 

Fig. 8 is a limestone operation 
down in Yellow Springs, Ohio, a 
rather small quarry. The mate- 
rial comes down in pretty biy 
chunks, which are lifted out of 
the way by the shovel and the 
rest handled in cars. 
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Fig. 9 is a Thomasville Lime and Stone 
Co.’s operation near York, Pa. They are 
operating four of these small units in the 
quarry and have a crane on top stripping. 
These little machines can be converted into 
cranes quite readily and very adaptably ; the 
small units can be put into operation at al- 
most any angle; they are very portable and 4 . 
very reliable. CONNECTICUT QUARRIES CO 
NEW HAVEN.CONN 
Fig. 10 is a little yd. machine, a little Ne3 
baby, the smallest machine of this kind built, 
and for some small quarry operations they 


have produced remarkable results. These 
small machines are really fully as reliable 


as their big brothers, but of course the out- 
put is naturally considerably less. 

Fig. 11 shows the shovel converted into 
a crane with a 36-ft. boom and a 3%4-yd. 
bucket handling crushed stone. Frequently 
these small units can be pressed into service 
of this kind around any crushed-stone plant 


Fig. 2—Working in trap rock 





Fig. 8—Quarry at Yellow Springs, Ohio Fig. 9—Thomasville Lime and Stone Co., York, Pa. 
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smallest in quarry work 


Fig. 12—Converted shovel on stripping work 


or practically any quarry operation. They 
make a very handy little adjunct. 

Fig. 12 isn’t a quarry stripping proposition, 
but frequently these small converted drag- 
lines can be used in quarry stripping. 

Fig. 13 
hovel 
ground and the dipper is pulled in in sort 


is a new departure in the steam- 


field. The machine stands on solid 


of a hoe action which makes it unnecessary 
This 


obably would do many stripping operations. 


) support the machine over a trench. 


How to Promote the Use 
of Agstone 
Extracts from the talk of Prof. A. W. 


Ostrander at Agstone Luncheon 


ouraging sometimes to find the 
limestone going so low and to 
the same farmer is going to 
two or three times that much 
[ am wondering how it is 
Now I am not pleading 

price of pulverized limestone 
believe we have worked out our 
Indiana; it is 


tes pretty well in 


aces, 


3ut the thing I am getting 


that 
them, 
the price and in spite of the 
How 


this: There are communities 


are buying limestone, and a lot of 


at 1s 


in spite of 
freight rate. is it done? 
It is true that some farmers think they 
haven't the 
[ tell them, 
bad as they 


if they had to break their 


money to buy limestone. As 


when they want limestone as 


want Fords, they will get it 


back or their 


neck they would get it—and you don’t see 


any Ford laid up in the garage because 


price of gasoline up a 


John D. put the 


cent. It is used because they want it 


I wish we could get a bunch of our 


county agents to come in here, because 


they get some peculiar ideas about lime- 


stone producers; they used to have some 
our railroads until 
that off. We had 
Terre Haute 


together to solve the 


peculiar ideas abc ut 


we began to smooth 
ten counties down in the 
district and we got 
limestone problem 

They were not using limestone, and it 


took us six months to get them started. 


time cussing the 
they said that 


was the whole trouble, so we brought all 


They spent most of that 
producer and the railroads; 


of our producers down to the meeting 


attachment 


Fig. 13—A new departure, a ditching shovel 


and said, “There they are; go ahead and 


say to them what you said to us”; and 


when they came out of that meeting they 
were working together, and they have 
worked together ever since, and the day 
hasn't been too long or the roads too bad 
or the weather too bad for the producers 
to get down into that territory to help 
those county agents out if they needed it, 
and I have ridden with them through rain, 
and they have gone there. 

Then they said it was the railroads’ 
fault, so we asked the agricultural agents 
The New 
there; the I. C., the 


Pennsylvania men were 


of the railroads to come down. 
York Central was 
CG: & = 3. the 
there, and we told them to go ahead and 
tell them told us, 
they got railroads 


what thev and when 


through, the saw our 
problem, and they began to appreciate the 
fact that lime bins were the solution. And 
Clay county has moved from a thousand 


to fifteen hundred tons a year through 
three lime bins in the sections where there 
never was limestone moved before, because 
that problem. Those 


things are working out as our producers 


they have solved 


and county agents and our colleges get 


together. 











T is safe to assume, I think, that it is a 


matter of common knowledge among the 
members of your association that gasoline 
locomotives have been used for years with 
great economy and efficiency in the largest 
as well as small quarries. They are used 


for stripping, gathering and main haulage, 


and in many cases for handling the finished 
product in various forms from mill to load- 
ing point. 


One 3- or 4-ton locomotive and one man 
in many quarries are doing twice the work 
that four men and four horses or mules 
formerly did, or the equivalent of eight men 
and eight horses. This, at a small part of 
the cost of the former method, as the wages 
of one man and the expense of 5 to 7 gal. 
of gasoline per day and a little oil will take 
care of such work. The investment will be 
A direct 


saving of $20 per day in this way is very 


no larger, and in many cases less 


easily possible and on nine months’ opera- 
tion that will pay a 6 per cent dividend on 
$75,000 Correspondingly larger results, of 
course, follow the use of more, or larger, 
units. The indirect saving, through speeding 
up loading operations through keeping cars 
moving faster and cars waiting for loading, 
should be apparent to each one on his par- 
ticular operation. 

Gasoline locomotives, on account of being 
lighter than certain other types, can be 
hoisted and moved about quite easily so 
that one locomotive can often he made to 
serve a double purpose about a quarry, 
through being used in stripping work at cer 
tain seasons, and then for hauling 6n the 
floor again. They are particularly adapted 
for stripping work because, owing to their 
light weight, they can be operated on track 
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Gasoline Quarry Locomotives 


By H. R. Sykes 


Sales Manager, The Fate-Root-Heath Co., Plymouth, Ohio 


. 
laid on new fills and are easy on the portable 
track. They are quick in action and in the 
case of properly designed ones will return 
the empty cars faster than the loads can be 
taken out. 

In handling rough stone on the quarry 
floor they are decidedly economical and effi- 
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this morning, Dick or Harry can take his 
place. They require fuel only while they 
are working, so if the steam-shovel or the 
crusher should be tied up for an hour or s0, 
just tell Tom to “shut her off.” 

The wide, general use and dependability 
of present-day gasoline engines in industry 
generally at once removes any properly de- 
signed gasoline locomotive from any suspi- 
cion of lack of dependability. The far more 
simple design and sturdy construction make 
them more dependable than the sturdy auto- 
truck, which is today doing nearly 90 per 
cent of the country’s trucking. 

Some difference of opinion exists among 
users as to the size most practical and eco- 
nomical, considered from all angles, but it is 
coming to be quite generally conceded that, 
where grades in track will permit, the use 
of two small units is more desirable than 
one large one. This, of course, involves 
one more man, but through keeping cars 
moving faster, the work of a number of 
others is speeded up and this expense more 
than offset. Again, if depending upon one 
or more large ones, should one be put out 
of service in any way, the effect on the plant 


At the Bethlehem Mine Co.’s plant at Steelton, Pa. 


cient, on either long or short haul, 300 ft. 
not being too short to be fully practical with 
proper track layout. A small amount of 
fuel supplied once a day, which a man can 
carry to it, and a little water and the trou- 
ble and expense in that respect, are over for 
the day. The nature of the water, whether 
alkaline or not, need not be considered, as 
there are no flues to be eaten out and re- 
placed at regular intervals. They are ready 
for operation each morning with a very few 
minutes’ attention, it not being necessary for 
the operator to be on hand an hour or so 
before the whistle blows, nor is a licensed 
engineer required. If Tom isn’t on the job 


production is much more marked than if 
this should happen with small units in 
service. 

A few reports of concrete causes of the 
use of these locomotives in quarry work 
will, no doubt, serve to bring out more 
forcibly their economy and efficiency. Those 
cited are taken at random from our files, 
but only cases where only one unit is used, 
or only one unit cited if more than one 1s 
used, are employed so as to make them ap- 
plicable to either small, moderate or large 
quarries. 

The Broken Sword Stone Co., Bucyrus, 
Ohio, handle on a 2000-ft. haul involving 
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r cent grade, 14 tons of material 
locomotive in about three min- 
tal of 500 to 700 tons per day, 

using about 7 gal. of gasoline. 
The Kittanning Limestone Co., Kittanning, 


Pa., with a 3-ton locomotive handling 14 


At the Morris County Crushed Stone Co.’s plant, 


Morristown, N. J. 


per trip, report a total cost of opera- 

ion and maintenance on an average over 
three seasons of .0358 cent per ton. 

The Solvay Process Co., Syracuse, N. Y., 

report handling with one 3-ton locomotive 


22 tons per trip over 1%4-mile haul involving 


some 1 per cent grade, or a total of about 


650 tons per day, using about 7 gal. of gaso- 


St. Marys Cement, Ltd., St. Marys, Ont., 


sport handling with one 6-ton locomotive 
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1000 tons per day over a considerable haul 
involving some 5 per cent grade. 

The Morris County Crushed Stone Co., 
Morristown, N. J., report handling with one 
3-ton locomotive over some 3 per cent grade, 
6 tons of crushed stone per trip, hauling 





from crusher to loading point. This, how- 


ever, involves speed rather than tonnage. 


Meshberger Bros., Berne, Ind., report han- 
dling with one 3-ton locomotive 500 tons per 
day on 700-ft. haul, using 5 gal. of gasoline. 


The Bethlehem Mines Corp. (subsidiary of 
the Bethlehem Steel Corp.), using eight 3-ton 
locomotives on a circular track, report on a 
speed operation handling 2 tons, 600 ft. in 
40 seconds, making, at times, as many as 200 


71 


trips per 10 hours, although, as a rule, these 
locomotives run continuously night and day 
from Sunday night until the following Sat- 
urday night. 

The Three Forks Portland Cement Co. at 
their Hanover, Mont., plant report handling 





At the Charles Warner Co.’s plant at 


Wilmington, Del. 


with one 3-ton, 600 tons per 8 hours, partly 
on a slight down-grade, using 4 gal. of 
gasoline. 

The foregoing should serve to permit any 
quarry operator to estimate quite closely 
what he could expect from gasoline locomo- 
tives in his particular operation, and the 
now be shown, 
some of which cover cases cited, may show 
an application similar to your haulage prob- 
lem. 


lantern slides which will 


Organization of the Manufacturers’ Division of the 
National Crushed Stone Association at 
Chicago, Ill., January 16, 1923 


Be It 
members of the manufacturers’ division of 


ting of the Associate Members 
Crushed Stone Asso- 
January 16 the following or- 


ATS a 
National 


vas completed: 

nstelder, Hercules Powder Co., 
3uchanan 
Farrell, Eas- 


G. Buchanan, C. G. 

ice-chairman; W. A. 

ir and Construction Co., second vice- 

chairman; Nathan C. Rockwood, Rock Prop- 
ICTS, secretary and treasurer. 

n to these officers, the follow- 

lected to the board of directors: 


iracely, Marion Steam Shovel Co.; 


Thomas Robins, Jr., Robins Conveying Belt. 
The following resolution was passed: 
Whereas: 


ery and materials are vitally interested in 


The manufacturers of machin- 


the problems of the National Crushed Stone 
Association, 


Whereas: The companies which have al- 
ready become associate members of the Na- 
tional Crushed Stone Association realize 
and appreciate the opportunity of the co- 
operation with producers of crushed stone 


which such membership affords, therefore 


Resolved: That the officers and 


National Crushed Stone Association 


hereby pledge themselves to vigorously as- 


the 


sist the Membership Committee of the Na- 
tional Crushed Stone Association in securing 
additional active and associate members and 
hereby instruct the officers of the manufac- 
turers’ division to meet with the officers and 
Membership Committee of the National 
Crushed Stone Association to lay out a plan 
of action for a membership drive during 
the coming year. 








HE roll principle was first applied to 
crushing in the mining industry where 
smooth-faced double rolls have been used for 
many years in the secondary reduction of 
various ores preparatory to concentration. 
Another old and well-known application of 
the same principle is the double-spiked rolls 
used for crushing coal for stoker firing, etc. 

In the first-mentioned instance the rolls 
the 


gyratory and jaw 


have same fundamental action as the 


that is, 
The 
of feed is determined primarily by the diam- 


a straight pres- 
sure crushing action. maximum size 
eter of the rolls, the spacing, and, for any 
which 
friction 


given material, by the angle of nip 
is a function of the coefficient of 
and the hardness of the material in ques- 
tion. 

The spiked coal crusher does its work in 
two ways; first, the larger lumps are torn 
apart by the spikes until they are reduced to 
a size that the rolls will grip; the secondary 
similar to that of the 
It is to be 


action is precisely 
simooth-faced rolls. noted, how- 


ever, that the angle of nip is greatly in- 


cicased for any given diameter, @ue to the 
spikes themselves. 
Double Rolls 
About 30 years ago Thomas A. Edison 


conceived the idea of applying the roll prin- 


ciple to the primary reduction of shovel- 


loaded ore with the idea in mind of building 


a crusher capable of receiving larger stone 
than any jaw or gyratory that had been 
developed at that time. 

Mr. Edison’s first machine seems to have 


been a direct descendant of the spiked coal 


rolls, although the rolls were much larger 


and the construction of the machine vastly 


stronger throughout. Also, instead of spikes 


beveled knobs were utilized, these knobs 
being cast integral with segmental plates at- 
tached to a polygonal center. 

It was found, however, that when a rock 
was fed into the machine larger than the 
rolls would grip it would ride on top of 
the rolls and rapidly wear off the knobs. 
To obviate this difficulty one of the rolls 
was fitted with two rows of knobs dia- 
metrically opposite each other and about 
1% in. higher than the regular knobs. The 
function of these knobs wa exert a 


powerful sledging action on those blocks of 
for the rolls to 


grip and thus reduce them to 


stone which were too larg« 
pieces which 
This 


and 


could be gripped by the regular knobs. 
expedient proved eminently successful, 


the taken 


the rolls up to augment the sledging action 


next step was that of speeding 


and likewise the kinetic energy 


The largest size developed up to the pres- 





ent time have rolls 6 ft. in diameter by 7 ft. 
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Rolls as Primary Breakers 


By Brownell McGrew 
Engineer, Allis-Chalmers Mfg. Co. 








Their 
normal speed is 185 r.p.m., giving a surface 


long and a receiving opening 7x7 ft. 


speed of almost 3500 ft. per minute. 

Their capacity is enormous, exceeding by 
a considerable margin that of any other 
crusher yet developed. In a test made some 
years ago at one of the plants of the Kelley 
Island Lime and Transport Co., 35 tons of 
stone were crushed in 32 sec., or at the rate 
The writer 
has timed a set of 6x7 ft. Edison rolls on 


of about 4000 tons per hour. 


cars of stone running from 9 to 10 tons, the 
average time being 13 sec., or at the rate of 
2700 to 2800 
were crushing to 8 in. and under. 


tons per hour. These rolls 

Naturally, in crushing so great a tonnage 
in so short a period, the energy delivered 
by the rolls is high—so high, in fact, that 
it would be out of the question to provide 
sufficient motive power to take care of it. 
For instance, the usual practice when driv- 
ing the 6x7 ft. Edison rolls electrically is to 
belt the slugger roll to a 250-hp. motor and 
Now, 


when a car load of stone is dumped into the 


the regular roll to a 200-hp. motor. 


machine the instantaneous energy delivery 
may be as high as 4000 hp., which is ob- 
viously far beyond the capacity of the mo- 
But the 
when running at normal speed, have a stored 
kinetic 
ft.-lb., and it is this kinetic energy that does 
most of the 
serving to bring the rolls back to speed be- 


tive equipment. rolls themselves, 


energy of approximately 4,500,000 


actual crushing, the motors 


tween the crushing periods. In crushing an 
8- to 10-ton carload of stone the rolls may 
lose anywhere from 30 to 60 r.p.m. in speed. 
This loss occurs partly through slowing 
down of the motive equipment and partly 
through belt slippage. 


10 sec. 


It requires from 5 to 
to bring the rolls back to normal 
speed, during which time the power input 
will vary from 400 to 600 hp. The power 
required to pull the rolls when empty is 
something less than 100 hp., depending upon 
the condition of the bearings, lubrication and 
temperature. The average power consump- 
tion when crushing from 3000 to 4000 tons 
10-hr. 


of 150 hp. 


per day will be in the neighborhood 


It should be that the total horse- 
power-hour consumption of the Edison rolls 
that of 


crushers turning out an equal tonnage. It 


noted 


compares favorably with other 
is natural to expect, however, when the rolls 


are driven electrically that the rather vio- 
lent power fluctuations outlined will result 
in a low power factor and numerous high 
peaks, an objectionable load from the stand- 
point of the small central station or indi- 


vidual power plant. These peaks may be 
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smoothed out somewhat by installing auto. 
matic overload trips to cut the power of 
the motors when the load rea a prede- 


termined maximum, cutting it b 
This ha 


two instances 


k in when 
been done 
where thx 


the crusher is empty. 
in one or power 
contract carried a penalty for excessive peak 
load conditions. 

The type of quarry equipment most com- 
monly used in conjunction with the 
skip—or scale 
box—resting on a flat-topped truck or ona 


Edison 
rolls is the three-sided steel 


regular flat car, in which case three or four 
boxes may be placed on one car. These 
skips have a shackle riveted to the rear end 
and this shackle is engaged by a hook actu- 
ated by a small hoist, which slides the skips 
over against the lip of the receiving hopper 
and tilts them so as to discharge their con- 
tents. 

From the skips the stone passes over a 
feed roll, which retards the flow and deliy- 
ers the stone to the crusher at a fairly uni- 


form rate. When the skip is empty it is 
pulled back on to the truck or car by a 
counterweight attached to the opposite end 


of the same cable which leads to the hoist. 
A heavily ribbed hopper surmounts the 
to the of the 


This hopper serves the double 


frame and extends up level 


roll. 


purpose of directing the material into the 


feed 


crushing zone and preventing stones thrown 
flying out of the 
It has also been found necessary 


by the sluggers from 
crusher. 
to cover the top of the hopper with heavy 
netting or other protective material to pro- 
tect workmen from flying spalls. 

On the 6x7-ft. rolls the hopper used in 
conjunction with the skips mentioned is ver- 
tical on all four sides and has no projecting 
lugs or other protuberances to hinder the 
flow of rock. 


per, together with the violent agitation in 


The construction of this hop- 


the crushing zone, minimizes blocking and 


bridging. On the other hand, when 


bridges 
occur down in the hopper they are difficul 
and sometimes dangerous, to break unless 
the rolls are shut down and the stone lifted 
out—all of which means loss of time. 
One of the questions commonly raised by 
the prospective purchaser of a crusher has 
to do with the head room required to prop- 


erly install it. Here we have to take into 
consideration what is probably the most 
pronounced characteristic of the E n rolls 





. . o 1 
as compared with competing types of crush- 
ers—that is, the extreme rapidity with which 
It is, of 


course, out of the question to provide ele- 


they pass through a car of stone. 


vating or conveying equipment capable ot 
handling peak loads at the rate of 3000 or 
4000 tons per hour when the balance of the 
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signed to handle perhaps 300 or 
Therefore, if either pan 
are used, some means 
for checking the stone 
e rolls and feeling it uniformly 


r hour. 
ynveyors 


provided 


rdinarily done by means of a roll 

a hopper is provided between 
and crusher large enough to hold 
ree quarry carloads of stone. This 
ip head room and increases the 
tallation so that in this respect the 
lls do not compare favorably with 
jaw or gyratory when installed in 
n with either of the types of equip- 
ntioned. When the skip system of 
is used, however, the total required 
feed track to the bottom 
kip pit will be about the same as is 


m trom 


for the 84-in. jaw crusher—and 


at less than that necessary for the 


vratories 


alx ~ 
The wearing parts of the rolls themselves 
chilled-iron plates fastened to the roll 

rs with heavy machine screws having 

ial locking devices and provided with 


splines to take care of shearing 


a 


Rock Products 


One of the things the prospective pur- 
chaser of a crusher is always interested in 
is the character of product that may be 
expected from any particular type of ma- 
chine. With the Edison rolls, perhaps more 
than with any other type of primary breaker, 
the product depends upon the character of 
the material, particularly so with regard to 
the amount of fines that may be expected. 
Very little data are available upon which 
any conclusive opinion can be 
this respect. 
made, 


formed in 
Such analyses as have been 
that the 
product of the Edison rolls will compare 
favorably with that of 


however, would indicate 
competing types 
when operating on hard and brittle stone, or 
on stone of a firm structure. On the other 
hand, the action of the rolls on soft, friable 
stone produces an amount of fines consid- 
excess of that 


erably in produced by the 


other types. 
Single Rolls 


The single-roll crusher consists essen- 
tially of two parts: the roll itself and a 
curved anvil against which the crushing is 
The roll is fitted 


teeth, the same as the 


done. knobs, or 


rolls, 


with 


Edison but 


P0e\5 OX 


ioe) 
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volving element other than to absorb in- 
stantaneous shocks when the slugger teeth 
grip a large stone. Very little actual break- 
ing is done on top of the roll except on soft 
friable stone and on large slabs which lodge 
against the anvil at one end so that the 
sluggers exert a cantilever action against 
them from below. 

The front, or crushing, faces of the teeth 
are radial, or normal to the line of action, 
and to further aid in the gripping of large 
pieces the teeth are different 
From two to four rows of slugger 


made of 
heights. 
teeth are used, the balance of the rows be- 
ing so called “regular,” or low teeth. 
When a 


dumped into the single-roll crusher the fol- 


carload of quarry-run stone is 
lowing stages may be observed: First, there 
is a pronounced selective action; the smaller 
pieces of stone separate themselves from 
the larger and sift down through the mass 
into the crushing zone, where they are 
gripped and forced through the discharge 
opening. 

During this process the large pieces are 
shoved up and held away from the roii by 


the mass of smaller pieces. As the crusher 





Chart showing 


found 
will 


It has been that in this 
chilled outwear man- 


steel, and the chilled-iron plates are, 


iron 


urse, considerably cheaper. 
ost of plate replacements and other 
vill, as a general rule, be somewhat 
than on the jaw and gyratory crush- 
rating on similar material, but, every- 
nsidered, the cost .f operating Edi- 
ls is quite reasonable when crushing 
ne or other material not of a highly 
nature. Neither the Edison rolls 
single roll crusher can be recom- 
as an economical proposition for 

hard and abrasive material. 


owing to the different crushing principle 
involved these teeth have a different shape. 
The action of the 


described as being a 


Edison rolls has been 


combination of ham- 


mer-mill and crushing roll; the action of 
the single roll is a combination of sledging 
and pressure crushing. It might perhaps be 
better described as being a succession of 
sledging impulses delivered against the stone 
broken 


themselves down the curve of 


as the and rebroken pieces work 
the anvil to 
the discharge point. 

The very low speed as 
compared with the Edison rolls, and no use 


is made of the 


roll runs at a 


kinetic energy of the re- 


the electric-power consumption of Fairmount roll crusher 


clears itself of the small stone, the larger 
chunks come down into the zone of action— 
first the one-and-two-man stone, and finally 
the large blocks and slabs, which may be any 
size up to the maximum which the crusher 
will receive. Large slabs will generally be 
up-ended and thrown against the anvil and 
the back of the hopper, where they are held 
while the slugger teeth gradually reduce 
them to crushed stone. 

Naturally, during this process the agita- 
tion in the crushing zone is very violent, and 
herein lies one of the most favorable fea- 
tures of the single-roll crusher, as this agi- 
tation reduces the chance of bridging to a 
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minimum and makes the crusher to a large 
extent self-feeding. Frequently such bridges 
as may occur can be broken by the simple 
expedient of throwing in a single piece of 
stone of sufficient size to raise the bridged 
material as it passes between it and the roll, 
or by dumping a car of small material, the 
selective action described tending to raise 
the bridge. 

Blockades caused by single stones too 
large to enter the crushing zone are a more 
serious matter and are generally more diffi- 
cult to break than in the gyratory or jaw 
crusher, due to the fact that the process 
requires sonie care to eliminate the element 
of danger unless the rolls are shut down. 

On the whole, however, very little diffi- 
culty will be experienced in feeding the 
single-roll crusher if proper equipment is 
provided for turning over such stones as 
may enter the hopper at the wrong angle 
and for breaking any bridges that cannot 
be removed by the method outlined. 

In regard to the size of stone which can 
be successfully handled by the single-roll 
crusher, it may be said that these machines 
will take care of any width up to the length 
of the roll and any length which can be 
handled in the average quarry car. The 
thickness depends primarily upon the diam- 
eter of the roll and also to a considerable 
extent on the hardness and toughness of the 
rock, 


Fairmount Roll Crusher 


The single roll, as developed by the Allis- 
Chalmers Mfg. Co. under the trade name 
of “Fairmount crusher,” is built in three 
sizes, namely, 24-in. diameter by 60-in. 
length, 36-in. diameter by 60-in. length and 
60-in. diameter by 84-in. length. 

The 24-in. roll will handle rock from 12 
to 16 in. in thickness. The 36-in. roll will 
handle rock up to about 24 in. in thickness. 
The 60-in. roll will take in ledges 48 in. or 
more in thickness, depending on the hard- 
ness and toughness of the material. 

The capacity of the single-roll crusher is 
a variable factor, depending upon the char- 
acter of the rock and the size of feed and 
product. The 24x60-in. Fairmount roll run- 
ning at 58 r.p.m. has a capacity of from 200 
to 400 tons per hour on limestone of me- 
dium hardness crushing to 6 in. and under, 
the average power consumption being in the 
neighborhood of 100 hp. The 36x60-in. roll, 
running at 39 r.p.m., has a capacity of from 


250 to 350 tons per hour, crushing to 8-in. 
and handling medium limestone where the 


strata do not run over 20 in. in thi 


1 
Pe | 
CHICk 


<ness 
The same machine has a capacity of from 
400 to 700 tons per hour on medium lime- 
stone where the strata do not exceed 16 in. 
in thickness. This size of machine has been 
known to produce continuously over a period 
of several months an average of about 450 
tons per hour. 

For average conditions the machine can 
be driven by a 150-hp. motor, the average 
power consumption under load being in the 
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neighborhood of 110 to 120 hp. A record- 
ing wattmeter chart taken from a motor 
driving a single-roll crusher will show a 
succession of instantaneous peaks for each 
time that the sluggers grip a big stone. 
These peaks may run as high as 250 hp. on 
the 36x60-in. machine, but they are of such 
brief duration that they are not objection- 
able. The average load fluctuations will lie 
between 80 and 150 hp. 






The 60x84 in. roll running at 23 r.p.m. 
has a capacity range of from 1000 to 1500 
tons per hour, crushing to 10 in. and under, 
with an average power consumption of from 
250 to 300 hp. 

In the matter of head room the single- 
roll crusher has a slight advantage over the 
jaw and gyratory crushers when installed in 
conjunction with the pan or belt conveyor. 
It has some advantage over the jaw crusher 
and a substantial advantage over the gyra- 
tory when the skip system of elevation is 
used. Its crushing rate is sufficiently uni- 
form to permit feeding direct to pan or belt 
conveyor without intervening feed regula- 
tors, an advantage which it enjoys (in com- 
mon with the jaw and gyratory) over the 
Edison rolls. 

On stone for which they are adapted the 
cost of maintaining single-roll crushers com- 
pares very favorably with competing types. 
When crushing hard or abrasive material, 
however, the cost of tooth replacement is so 
high that the single roll is not an econom- 
ical proposition; and this is also found to 
be the case if the machine is required to 
crush ledges too thick for the sluggers to 
grip, as the large pieces riding on top of 
the roll grind off the tops of the teeth rap- 
idly. 


When the Fairmount crusher was first 
brought out the roll was equipped with re- 
movable plates attached to an octagonal 
center, the method of attachment being simi- 
lar to that used on the Edison rolls. The 
square-faced teeth, however, transmitted 
such severe shocks to the roll that consider- 
able difficulty was experienced in holding 
the plates on the roll center. The crusher 
is now equipped with renewable manganese 
or tool-steel teeth inserted in a cast-steel 
center. This is not only much stronger than 
the plate design, but it has the added ad- 
vantage of effecting a great reduction in the 
weight and cost of new wearing parts. 

One feature of the single-roll crusher that 
will recommend it to many operators is the 
fact that this machine will produce less fines 
than any other type of crusher. A study 
of the crushing action will reveal why this 
is so. In the first place the small quarry 
spalls are “jigged” out of the load and are 
quickly ejected through the discharge open- 
ing with a minimum of grinding and crush- 
ing against adjacent spalls. Secondly, the 
action of the sluggers on the large pieces is 
a quick, positive sledging, and as soon as 
spalls are sledged off they are carried down 
the curved anvil, subjected to a succession 
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of clean-breaking blows, and rejected from 
the machine immediately when reduced to 
the required size. Thus the crushing zone 
is kept clear of stones which are under the 
size of the product for which the machine 
is set and the “masticating” action of the 
jaw and gyratory is almost entirely absent. 

Another characteristic which the single. 
roll has in common with the double-roll 
crusher is its ability to handle wet and 
sticky material. Either the double- or sin- 
gle-rolls will operate at full capacity on 
material which would choke or greatly re- 
tard the output of a gyratory or jaw 
crusher. 

The foregoing description of its character- 
istics will make it clear that the single-rol] 
crusher has a more limited range of adapt- 
ability than any other type of primary 
breaker. They are suitable for reducing 
limestone, dolomite, magnesite, phosphate, 
shale, and materials of similar nature where 
the crushing strength does not exceed 15,000 
to 20,000 lb. per square inch and the ledges 
do not exceed in thickness the maximum for 
which the machine is designed. 

They have been widely introduced into 
the portland cement field for use as pri- 
mary breakers, and in this field they have 
been eminently successful. The two original 
36x60-in. Fairmount crushers installed in the 
Fairmount plant of the Casparis Stone Co. 
in 1911 crushed approximately 2,500,000 tons 
during 1912 and have operated continuously 
since that time. 

Some failures have resulted through mis- 
application—and there are, doubtless, other 
installations “getting by” where another type 
of breaker would be far superior for the 
given conditions. Due to their limited scope, 
it is necessary to exercise care and discre- 
tion in examining operating conditions to 
determine whether the crusher will success- 
fully meet them. 

On the whole, however, the record of the 
single-roll crusher is very good indeed, and 
it can be truthfully said that “on their own 
home grounds” they have no equal. 


Conclusion 

I have endeavored in the foregoing to give 
an unbiased exposition of the characteristics 
of the double- and single-roll crushers and 
to note both their advantages and their limi- 
tations as compared with the gyratory and 
jaw crushers. I have always contended, 
and still contend, that there is no “univer- 
sal” crusher—no one type that is best under 
any and all conditions. Each type has its 
good points and its weaknesses, and a frank 
portrayal of these points will in many cases 
save both the operator and the machinery 
manufacturer a lot of time, trouble, and 
money. 

In the long run any machine must stand 
or fall on its merits, and the fact that the 
jaw, gyratory, and roll crushers are all 
“alive and kicking” is conclusive evidence 
that there is a field for each of them—and 
room enough for all of them. 








March 10, 1923 


Rock Products 


The Jaw Crusher as a Primary Breaker 


is paper I have mentioned, for com- 


y tl 
parison only, types of primary breakers 


as differing from the standard jaw crusher, 
and why, in my opinion, these types are 
well adapted for treating large 
usually of hard, abrasive rock or 
ore, as the jaw crusher. 

I do not wish it to be understood that 
my criticisms apply to conditions other 
than those under discussion. It is a well- 
known and undeniable fact that each type 
of machine has its own particular merits 
and distinctive features of great value 
conditions. Therefore, in 
making a selection from various types of 


not so 


pieces, 


under certain 
machines to perform a certain work, it is 
always desirable to analyze very carefully 
the duty that is to be imposed upon the 
apparatus and the adaptability of the ma- 
chine to be selected to economically perform 
that duty. 


The Primary Breaker 

At the present time, when we speak or 
think of a “primary breaker” as applied to 
large quarry or mine operations, we invari- 
ably associate the breaker as dealing with 
a volume of a least several thousand tons 
per day, made up largely of pieces of rock 
or ore weighing several tons and measur- 
ing from 3 to 5 ft. in thickness and from 

to 8 ft. in length. 

In feeding this large mass of irregularly 
sized and shaped material, the question 
naturally arises as to the best possible 
form of opening, crushing action or jaw 
movement to select in the various types of 
machines, in order that the rock or ore may 
be passed through the machine with the 
least possible amount of wear, loss of time 
and labor, and to avoid as much as possible 
the tendency that all breakers have to choke 
when fed with large pieces of material. 

In ordinary blasting it will be found 
that the majority of the large pieces of 
rock or ore are rectangular in shape, and 
therefore it is self-evident that a jaw open- 
ing conforming as nearly as possible to 
the general outline of the fragments of 
ock to be broken will be the best possible 
form to select. In the uninterrupted rec- 
ular opening of the jaw crusher, with 

ight, absolutely straight convergent 

ling, these conditions are more 
met than in any other form of ma- 
now in common use. 


Roll Jaw Crusher 

ust be admitted, however, that the 
sizes of roll jaw crushers are the 
approach to the ideal opening of 
standard jaw crusher, but, unlike the 
raight lines of the convergent opening 
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of the jaw crusher, the roll jaw crusher 
has a curved eccentric opening between 
the curved surface of the stationary jaw 
and the circular form of the roll. There- 
fore, it will not permit of the feeding of as 
thick a piece in the form of a thick slab 
as the straight, rectangular opening of the 
jaw crusher, except possibly on very soft, 
non-abrasive material. In this case the 
corners may be “nipped” off or practically 
worn off by the rotary action of the corru- 
gated roll, thus allowing the material to pass 
through. As breaker can 
only be used on soft rock containing only 
a comparatively small percentage of abra- 
sive material, it does not enter at all into 
crushing propositions dealing with such 
materials as trap rock, granite or ordinary 
ores. 


this form of 


The Gyratory Crusher 

Another form of primary breaker is the 
gyratory, which has advantages over some 
of the other types for certain special oper- 
ations. Nevertheless, the form of jaw 
opening (segments of a circle) which lends 
itself so well to certain conditions is not 
so well adapted for handling large rock 
as the jaw crusher, as it is more inclined 
to choke, for the following reasons: 

The bell or tapering funnel-shaped feed 
hopper, with its two or three massive 
spiders or arms directly in the path cf the 
material to be fed between the jaws un- 
derneath, is probably the most objection- 
able form that could be when 
the object in view is to feed the largest 
possible pieces with the least amount of 
choking. Aside from the tendency of the 
gyratory to choke, there are other objec- 


selected, 


tions to its use as a primary breaker for 
the 
gyratory crusher has a circular feed open- 


handling large pieces. For instance, 
ing which does not permit of the entrance 
thick fact, 
the jaw opening called for in listing the size 
of breaker fully 


between the jaws of slabs—in 


can never be realized in 
actual practice. 
A gyratory with two specified openings 
say, 48x125-in. take in 


a rectangular piece measuring over 38x66x 


each—could not 


66-in., on account of the 


curved opening. 
[he only form that a gyratory of 48-in. 
opening would take, i 


thickness, 


jaw 


measuring 48 in. in 
would be a sphere; whereas, a 
48x72-in— would 
and crush rectangular pieces 46 to 48x70 to 


72 in. 


crusher—say, receive 


Jaw Crusher Advantages 
The jaw crusher will receive pieces of 
rock of approximately the full size of the 
jaw opening, without the objectionable ob- 


structions of the spider arms tending to 
choke or obstruct the feed, or the contracted 
effective area of the jaw opening as affected 
by the circular opening of the gyratory 
tending to decrease the size of rock that 
can be successfully handled as compared to 
the listed opening. For receiving the maxi- 
mum sized rock—say, pieces measuring 5x7 
ft. or more—the first cost of the jaw 
crusher is less than the gyratory and occu- 
pies much less head room—probably not 
over one-half—which in many propositions 
is a desirable feature. 

The wearing parts of a jaw crusher cost 
much less to maintain for the reason that, 
in a well-designed breaker the sectional jaw 
plates can, when inverted and 
changed sideways, so that each plate can be 
shifted in four different positions, in order 
that the greatest possible percentage of the 
weight and cost of the plates can be utilized 
in actual 


worn, be 


wear. The crushing plates in a 
well-designed jaw crusher can be changed 
in less time and with much less expense 
than any other type, for the reason that 
the backs and edges of the plates are ac- 
curately ground, fitting in machined seats, 
and do not have to be run in with zinc, 
which is a slow and expensive process. Ow- 
ing to the cone-shaped crushing head and 
concaves, the crushing surfaces of the gyra- 
tory cannot be reversed for double wear. 

In addition to the advantages, as previ- 
ously enumerated, I am satisfied from long 
experience and careful observation that a 
well-designed and well-built jaw crusher as 
a primary breaker is by far the most dur- 
able crushing device now in use, for the 
following reasons: 

Properly designed, the jaw crusher has 
less pressure on the bearings, as this type 
of machine employs a much greater leverage 
between the eccentric shaft and bearings 
than any other. In the roll jaw crusher 
employing one roll, or the ordinary crushing 
roll employing two rolls, the strain due to 
crushing comes directly on the bearings. 

In the 
done directly 


gyratory breaker the crushing is 


against the shaft. 


The lower eccentric shaft bearing, however, 


eccentric 


is placed below the crushing zone, so that 
the lower bearing has a leverage usually of 
not more than 2 to 1—that is, if the dis- 


tance between the top of the crusher bowl 
and the bottom or discharge opening was 6 
ft., the upright eccentric shaft and bearing 
would extend about 6 ft. lower down, giv- 
ing a mechanical advantage or 


about 2 to 1. 


leverage of 
These proportions, of course, 
vary in different sizes and different makes, 
but we think that on large primary gyra- 
tories the leverage of 2 to 1 is rather in 








76 


excess of average practice than below it. 


In actual practice this would mean that if 
there was a crushing strain of, say, 1,000,000 


lb. between the jaws, there would be im- 
1 


posed a strain or pressure of 500,000 Ib. on 
the eccentric bearings. 
When we consider the enormous pressure 


necessary to crush large masses of hard 


rock or ore, it becomes evident that if the 


ratio or leverage can be increased between 


the crushing surfaces of the jaws and the 


bearings—thus reducing the pressure per 


square inch on the bearings—there will be 


much less wear, less friction and less danger 


of heating, and a much longer life to the 
bearings. 

In a well-designed primary jaw crusher 
the leverage between the jaw and the eccen- 
tric shaft should never be less than 6 to 1. 
For instance, in a crusher having an open- 
ing of 48x72 in., the movement of the swing 
jaw, where the heaviest work is done and 
the greatest strain is imposed, about 


in. The throw of the eccentric is from 3 to 





3\4%4 in. Thus, through the intervention of 
the toggle joints it gives a leverage or me 
chanical advantage to the eccentric and 
frame bearings of 6 or 7 to 1 

Taking the original comparison formerly 


noted, we had an assumed pressur¢ 1,000,- 


000 Ib. between the jaws, and in the assumed 


yroportions of the | irge gyratory, W ith a 
pro} ; ; 
leverage of 2 to 1, we had 500,000 Ib. on the 


bearings of the eccentric shaft 


Jaw 


Taking the 
crusher with a mechanical leverage of 


6 or 7 to 1, with a pressure of 1,000,000 Ib. 


ssure brought to 


between the jaws, the pri 


bear on the eccentric shaft bearings would 


be one-sixth or 142,800 to 
166,000 Ib. 


Dearings 


approximately 
one-seventh or approximately 


In the large jaw crusher the are 


longer and have a greater area than those 


roll 


gyratories, 


on either the 
roll 


usually employed average 


jaw crusher, crushing 


and this would indicate a 


duction of the pressure per square inch on 


the bearings. 


Size of Bearings 


In this paper I mentioned a jaw crusher 
having a jaw opening of 48x72 in. In 
nection with the size of bearings it might be 
of interest to state just what the sizes of 
bearings are, especially in view of the 
that I 


fact 
that 
large, properly designed jaw crushers have, 


have stated in a general way 


in addition to the advantage of greater lev- 


erage, the further advantage of a grez 
bearing area. 

The frame bearings on the 48x72 in. are 
each 2 ft. 8 in. in length and 16 in. in diam- 
eter. The eccentric or pitman bearing is 
6 ft. in length and 
total water-jacketed 
bearings on the eccentric shaft of 11 ft. 4 
in. With the water-jacketed 
bearings will last from three to four years 
and 


1914 in. in diameter, 


giving a length of 


proper care 


will have crushed, without renewing, 


two to three million tons of hard trap rock. 


I have met in my own practice, and have 
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large primary breakers working successfully 













on rock and ore, having a crushing re- 
sistance of from 43,000 to 54,000 Ib. to the 
square inch. It will therefore be apparent 
with material almost as 
strong and hard as the materials of con- 


that in dealing 
struction, every advantage should be taken 
in the way of leverage to reduce as much as 
possible the pressure on the bearing sur- 
faces. 

To meet these conditions I am firmly con- 
vinced in my own mind that for the initial 
crushing of large masses of hard rock or 
ore, the jaw crusher has many advantages 
over all other types and is by far the most 
durable and economical machine that can be 
used for this purpose. 


Conclusions 
In conclusion: The jaw crusher is acces- 
sible in every part; all moving or wearing 
parts are in plain sight and can be quickly 
adjusted or replaced if worn or broken, and 
generally without removing any other part. 
It has a greater range of adjustment than 
The 


ing of the jaws can be increased or dimin- 


either the roll jaw or gyratory. open- 


ished to an extent of from 4 to 6 in. with- 
out changing the toggles, and—to suit best 


the nature of the material to be crushed 
the stroke or movement of the swing jaw 
can be regulated to give a jaw stroke of 


to 1! 


All moving 


from in., and anything between. 

parts are provided with ad- 
justment for taking up wear, which cannot 
be accomplished in some of the other types, 
so that in a jaw crusher there need be ne 


lost motion, pounding of parts, or reduced 


capacity owing to loss of motion between 


the crushing jaws. It is practically a first- 
motion machine and has only one shaft and 


one set of bearings. The drive is direct by 
belt and heavy flywheels, without the inter- 
vention of complicated power-consuming 
countershaft, additional bearings, and high 
speed gearing. 

While possibly it may be out of place in 
this article on breaker to 
anything about materials of construction, I 
think, that it out 


of order to give, as a matter of detail, all 


“type” of say 


however, would not be 
of the features entering into the construc- 
tion of the highest type of jaw crusher as 
a primary breaker. 

Tough, thoroughly annealed steel castings 
and forgings, in my opinion, compose the 
only metal that should enter into the con- 
struction of the frames, swing jaws, and 
pitmans of a first-class primary breaker. If 
steel, as frequently used, is the best material 
with which to reinforce cast-iron construc- 
tion, it is 


that it is the best 


metal to use throughout on all members ex- 


self-evident 


posed to direct strain, not only on account 
of its superior strength (about 3 to 1), but 
on account of 
ability to 
shocks and 
subjected. 


its greater toughness and 
better the repeated 
crushers are 
From a commercial standpoint 


(of cost) if equal strength and not dimen- 


withstand 


strains to which 
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sions or weight is required, steel is 1 


O more 
expensive than cast-iron. 

I hope the time is not far dist when 
our good friends, the mine and quarry op- 
erators, many of whom are present, wil] 
recognize the great value and rtance 
of the primary breaker as associ with 
the economical and continuous operation of 
the plant—and also recognize the rmous 
strains to which the breaker is subjected 
when crushing hard rock—in order that all 
builders of “primary breakers” m ’e en- 
couraged to bring out stronger and more 
durable machines to meet successfully the 
very hard conditions under which these ma- 
chines operate. 

While I realize that I am treading on 
delicate ground, I will risk the opinion that 
at the present time I am convinced that 
practically all of the different types of “pri- 


mary breakers,” including my own, are not 
strong enough and should be made 


and 


heavier 
meet the 
which they are intended. 


stronger to conditions for 
This, of course, 
would mean increased first cost, but would 
also mean decreased running expenses and 
overhead, due to fewer broken parts and 
the elimination of expensive shut-downs of 
plant. So that, in the end, the heavier, 
stronger machine, if well designed, will be 
by far the most economical. 

I look for great improvements in 
mary breakers” that, when the 


subject is better understood, the quarrymen 


“ori- 
pri 


and feel 





and mine operators will co-operate w 





the 
designers and builders so that the present 
machine may be greatly improved along the 
lines of greater strength, durability and effi- 
ciency and a_ practically 


perfect “primary 


breaker” may be thus developed. 


Agriculture the Root of 
Prosperity 

Extract of Talk by Dr. T. D. Bower at 
Agstone Luncheon 

HERE are different kinds of 

tion. I been interested in 

Professor Ostrander has said and the other 

remarks that have been made here, and I 

only wish I had time to go into the discus- 


co-opera- 


have what 


sion with you producers concerning the uses, 
functions, and, we might say, chemistry of 
the Now, doctors don't 


all agree exactly on some of the ideas con- 


limestone in soil. 
cerning the use of limestone in the soil. A 
number of the remarks that were made here 
this afternoon (on the fineness of lime- 
stone) we in Illinois can’t quite subscribe to. 

Yet, as we view the question today, if we 
go back about 4000 years we can borrow 
a saying, or proverb, if you please, from 
the Chinese people that runs something like 
this: Public prosperity is like a tree; agri- 
culture is the root, commerce and industry 
are the and leaves. If anything 
happens to the root of this tree, the leaves 
fall, the branches break and the tree dies. 
So public prosperity is the thing we are in- 
terested in, and its foundation—agriculture. 


branches 
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Gyratory Crushers as Primary Breakers 


President, 


ction of the type of crusher to 
in a quarry depends on many 
Those of most importance being 
the rock, the quantity per hour, 
teristics of the stone and the size 
duct required. 
yratory crusher can now be built to 
1y size rock that is encountered in 
and that can be successfully han- 
steam shovels of the largest size. 
the 
the large area of the two receiv- 


ial advantage of gyratory 

If one should become clogged, 
her is always open to receive stone so 
the 
feature 


ishing 


ling while 
This 


t obtain with the jaw crusher, it hav- 


can be continued 


opening is released. 
ing a single opening. The large opening has 
a further advantage of providing more stor- 
ity for the quarry rock on the feed 

hopper as it is dumped from large 
ecause the mass of does 


stone not 


to be concentrated or spouted into a 
ratively small opening such as exists 
1¢ jaw crusher. The spouting with a 
ry crusher is in a direct line, usually 
angles from quarry car track. With 
rusher, however, the spouting is not 
right angles but parallel and in op- 
direction at the ends of the car, all 
vhich tends to choke the opening because 
the bridging action of the three streams 
ck converging into the jaw opening. 
ratory crusher having the same width 
pening as a jaw crusher has three times 
receiving opening and three times the 
of the jaw machine, so that the 
tity that can be crushed is at least three 
The 
crusher may be operated at higher 
speed than a jaw crusher of the same width 


great as with the jaw crusher. 


Ory 


op 


ing because there are no reciprocat- 
to limit this speed. 


rt This also ina 
increases the capacity of this type 
hine. It provides a reserve capacity 
ake care of future extensions in the plant 


the addition of crushing machinery. 
Operates at Any Speed 


jaw crusher depends on speed and 
action to keep the motion constant, 
its being a reciprocating motion, 
the gyratory crusher can be oper- 
any speed desired. 
with a 


Therefore, the 
crusher large receiving 
can be used to handle large pieces 
my in quarry operations, and the 
speeded low to keep the capacity 
desired and to prevent flooding the 
balance of the crushing plant equipment. 
The gyratory crusher having a constant 
movement and crushing only at one point on 


down as 
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the circumference of the crushing head, re- 
quires no flywheel to keep up the motion, 
and therefore all gyratory crushers are fitted 
with plain pulleys, or rope sheaves, as the 
case may be. 

The 


crusher are curved. 


crushing surfaces in the gyratory 
This provides a better 
crushing surface for dealing with slabby or 
heavy stratified rock. 
tric the 


crushing 


The peculiar eccen- 


movement of head is also of ad- 


because 
they roll into pinching position more grad- 


vantage when boulders, 
ually than in the jaw crusher. 


The jaw crusher strikes a direct or 
smashing blow at every piece of rock ex- 
posed to crushing action as the swing jaw 
moves forward, while the gyratory crusher 
head can adjust itself to the rock exposed 
to crushing action, as the crushing -head is 
free to turn in either direction, which has a 
marked tendency to cut down the peak load 
on the power. 

The the 
smaller in a gyratory 


size of product can be made 


the 
This is due to the curved crushing 
S 


crusher than in 
jaw. 
surfaces and the continuous breaking action. 
In a jaw crusher the breaking is intermit- 
tent, probably not taking place more than 
three-eighths of the time, and the machine, 
therefore, subject to and 


greater stresses 


more severe shocks than the gyratory. 
Reduction Ratios 


The size of the product produced by a 
crusher varies in the same machine, because 
it is governed by the hardness of the rock 
and the shape of the stone, also its ten- 
The 
ratio of the product to the size of the re- 
ceiving opening has been called the ratio 
of reduction and in most gyratories this 


dency to pack or gum the crusher. 


ratio varies between one to four and one 
to six. In the modern gyratory crushers 
it has been increased under favorable con- 
ditions to one to ten. In other words, the 
size of the product is one-tenth the width 
of the feed opening. This ratio is much 
greater than is possible with jaw crushers. 

The operating ex- 
penses and power consumption of a gyra- 


first cost, upkeep, 
tory crusher are less per ton of rock han- 
dled than in a jaw crusher because of the 
facts enumerated above. This is more 
especially true when crushing fine, because 
the jaw crusher is incapable of breaking 
small and tends to pack if fine crushing 
is attempted. 

When it is necessary to make the inevit- 
able repairs, the modern gyratory crusher 
is just as accessible as the jaw crusher 
and the time required to make the repairs 
is no greater than in the jaw crushers. It 


is advisable to keep spare parts on hand 
and the the gyratory 
crusher is greater for the jaw 
when considering the tonnage handled. 


cost of these for 


no than 


Improvements in Recent Designs 

The first crushers were of the jaw type 
and it took about 30 years to introduce the 
gyratory machine. It has now been thor- 
oughly established, so that some users would 
not think of considering a jaw crusher even 
if the jaw crusher would be more suitable 
for the work required. The development of 
the gyratory crusher has been more rapid 
than that of the jaw. It was delayed to some 
extent by the lack of strength in the de- 
sign. This has been corrected in the mod- 


ern machine and the gyratory type ma- 
chines can be furnished to deal with any 
rock. 

The modern gyratory crusher is entirely 
different, stronger, more reliable, accessi- 
ble and in fact in every detail it is supe- 
rior to the earlier models. The volume of 
material handled and the ratio reduction 
have been increased and the breakdowns 
have been reduced so that it is impossible 
to compare the work done with a modern 
machine with that performed 10 years ago. 
Lubrication was not given very much at- 
tention in the old days. Now it is of a 
and the modern 
machine is thoroughly lubricated in a most 


paramount importance 
approved manner to operate long periods 
of time under the most severe service. 


Each Crushing Plant Problem Must 
Be Studied 


These desirable results have been ob- 
tained by providing the gyratory crusher 
with an unyielding spider or upper bear- 
ing for the shaft, an absolutely reliable 
suspension device, an unbreakable and ex- 
tremely rigid shaft, a perfect seal for the 
eccentric bearing to exclude grit from the 
working parts, a reliable and efficient cir- 
culating device for the lubricant and by 
the use of accurately cut steel gears run- 
ning in oil. 

The above outlined improvements have 
made it possible to build gyratory crush- 
ers with enormous capacities, and they are 
now built with openings as large as 60 in. 
by 210 in. and with capacity up to 4000 
tons per hour. In one instance, 1,133,000 
tons passed through one gyratory crusher 
in 26 working days of 20 hours per day. 
This gives an average of 2200 tons per 
hour, every pound of which was weighed 
as it was loaded out. 

In conclusion, the gyratory crusher is 


adapted practically for all crushing condi- 
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tions, but it is necessary for the builder 
of the machine to be thoroughly familiar 
with all conditions in which the crusher 
is to operate in order to supply a suitable 
machine which will be 


economical to op- 
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erate, reliable and highly satisfactory. 

It is necessary for the builder of the 
crusher to know all of the facts which en- 
ter into the crushing problem. As no two 
of them are the same, too much attention 
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in studying the conditions cannot be given 
any one case. With proper study, all the 
crushing problems have been solved satis- 
factorily, resulting in economical 


ind re. 
liable crushing plants. 


Largest Gyratory Crusher Installation in the World—A 
60-in. Traylor ‘“Bull-Dog’’ Crusher 


i 


ae | = ee 


f 


Showing comparative size of a workman and the yoke of a 


60-in. gyratory crusher 


Looking down into the mouth of a 60-in. gyratory crusher 
working on limestone for flux; about 1,250,000 tons of 
stone went through this crusher in 26 working days of 


Showing comparative size of crusher head and large-size 
four-wheel-truck dumping quarry cars 


Crusher hopper is the full length of big eight-wheel 


quarry cars 


20 hours each 


A 60-in. gyratory crusher assembled in shop before 


shipment to crushing plant 
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Considerations Affecting he Design of Revolving 
Screens for Crushed Limestone 


OME little time ago it became necessary 

to change the screening arrangements at 
one of our crusher buildings. Before doing 
so an investigation was made of the formula 
and tests available on the design of screens; 
and it was found that there had not been a 
great deal of data published. The following 
notes are not in any way suggested as a 
complete treatise on revolving screens, and 
some of the factors discussed may be given 
more or less prominence than they deserve. 
This fact can only be ascertained by making 
much more complete tests than have been 
carried out so far. 

The matter of screening is becoming of 
greater importance each year on account of 
the architects’ demands being more rigid. 
This is particularly the case in the Chicago 
market 

The demand for stone through a 1-in. 
ring with a minimum of screenings or dust 
has forced us to discontinue the use of the 
revolving screen entirely for making sepa- 
rations of less than 7% in. Our product now 
goes from the 7é-in. perforations of the re- 
volving screens to vibrating screens, such as 
the “Hummer” and “Universal,” where the 
dust and %-in. is shaken out. Accordingly, 
the information below is of doubtful value 
when considering the action of a revolving 
screen for sizes less than 7% in. 

In any discussion of screening we can get 
no measure of the effect of clay and mois- 
ture, but we know that both these have less 
effect on sizes larger than 7% in. than when 
trying to separate screenings or dust out of 
the 7-in. On sizes larger than 15-in. ring, 
clay and moisture have only a slight effect 
unless the percentage is very great. 


Screening Efficiency 


3efore going into the question of screen 
capacities, the matter of screening efficiency 
must be discussed, because the desired effi- 
ciency has a marked effect on capacity. 
Screening efficiency is the ratio of the dif- 
ference between the tonnage through the 
perforations and the tonnage of that size 
taken into the screen in the feed. For ex- 
ample, suppose the feed to a screen contains 
25 tons per hour, which is minus 1 in.,* and 
only 20 tons per hour go through the 1-in. 
perforations—then five tons per hour of that 
stone which could go through the 1-in. per- 
forations is carried over in the tailings, and 
the efficiency of the 1-in. perforations is 
25—5 
measured by _ or 80 per cent. 
25 


* pie dee) 10 
Less than 1 in. in size. 


By C. B. Magrath 


Consumers Co., Chicago, Ill. 


To change this definition of efficiency into 
terms of the screen analysis of the feed and 
rejections it becomes: 

Efficiency of the perforations whose holes 


100(A—B) 
A(100—B) 
Where 4 is the percentage of material 


fed to the screen which would go through 
a hole d inches in diameter 


are d inches in diameter = 


B is the percentage of throughs, as above, 
in the tailings. 

In dealing with a screen of more than one 
size of perforations—that is, the usual type 
used for stone screens, the percentage of 
throughs in the tailings or rejections (B in 
the above formula) must be calculated as 
follows: 

Suppose the feed to the screen be 100 tons 
per hour, and that the perforations be 1-in., 
2u4-in., and 4-in. Assume that the screen 
analysis of the feed is 20 per cent minus 
1 in., 30 per cent between 1 in. and 2% in., 
and 30 per cent between 2%4 and 4 in., and 
20 per cent over 4 in. The amount of ma- 
terial carried through the 2%-in. perfora- 
tions, which is minus 1 in., is a measure of 
the efficiency of the 1-in. perforations. Ex- 
cept in cases of very low efficiency, little of 
this 1-in. material will get over into the 4-in. 
sections. If it is found that the material 
through the 2!4-in. perforations runs 15 per 
cent minus 1 in., B in the above formula 


1530 
30+30-+-20 
ciency of the 1-in. perforations of this screen 


100(20—5.6) 
~~ 20(100—5.6) 


= 5.6 per cent, and the effi- 


= 76 per cent. 


Screen Design 


The difficulty in discovering the relation- 
ship underlying the design of a revolving 
screen from a series of tests is that there 
are so many variables. For any screen of a 
certain length, diameter, peripheral speed 
and perforations in the screen plate, the per- 
formance is effected by the rate of speed in 
tons per hour, the screen analysis of the 
feed, the shape of the stone as fractured 
by the crusher, and the clay and moisture 
present. 

The first thing to decide in designing a 
screen is the proper diameter. The consid- 
erations affecting the proper diameter is the 
size of the largest pieces of rock in the feed 
to the screen, the volume of the feed in tons 
per hour, and the screening efficiency re- 
quired. 

The thickness of the mass of stone in the 


upper part of any screen has a direct ratio 
to the size of the largest pieces in the feed. 
This is very clearly brought out by feeding 
a small screen with material, the largest 
pieces of which are 2-in. ring. If the crusher 
is opened up so that the largest pieces in the 
feed run up to 4 in., it will be found that 
the capacity of the screen is greater in the 
latter case than in the former. That is to 
say, the screening efficiency is greater in the 
case of the larger stone if the volume of the 
feed is the same in both cases. If it is at- 
tempted to put through a large volume of 
feed in the first case the mass in the screen 
will tend to “roll up,” and cut down the 
screening efficiency very greatly. 

This relationship of maximum thickness 
of mass in the screen and maximum ring 
size of feed has a very definite bearing on 
the screen diameter. For a fixed angle of 
inclination this maximum thickness of mass 
is a measure of the capacity of the screen. 
As will appear below, there is also a very 
definite relationship between the diameter 
and the maximum capacity of the screen. 

In this discussion maximum ring size has 
been used, as it has been found that it is 
comparatively easy to determine. In exam- 
ining the discharge from a crusher to de- 
termine the maximum ring size of the dis- 
charge, an average should be taken of about 
a dozen of the largest pieces of rock. This 
procedure is not quite as accurate as actually 
making an analysis of the discharge of the 
crusher and basing calculations on the ring 
diameter that will pass 85 per cent of the 
entire discharge. 

In this connection it may be of interest to 
note that the discharge from gyratory crush- 
ers, in most cases, results in a product such 
that the percentage of the different sizes is 
practically a direct ratio of those sizes. The 
accompanying table makes this clear. This 
table is used in arriving at the necessary 
length of screen sections. 


Maxi- ——— 
mum 
ring 

size, in. 


Percentages of total——— 
From From From 
Minus 1 to 14Zto 2% to 
i 14% in. 2% in. 

6 


More 
than 
4 in. 


SUI 


20 
33 
43 


50 


et rt DD DD Ge 
Nan 


From theoretical considerations, by mak- 
ing several liberal assumptions, the capacity 
of a screen = CXD VCyDt+F 

Where C is a coefficient 

C, is a constant 

D is the diameter of the screen and 

t is the maximum thickness of the mass in 
the upper portion of the screen. 





80 


If we are to limit this thickness of mass, 
t, to a certain ratio of the maximum ring 
size in the feed, our formula then becomes: 

Feed to the screen = CDVC.DR+FR’* 

Where C is a coefficient 

C, is a constant 

D is the diameter of screen in inches, and 

Rthe maximum ring size of the feed in 
inches. 

As R is very small in comparison with D, 
for all practical purposes we can say 

Capacity = Coefficient * DVDR 

The value of this coefficient depends upon 

the screening efficiency required 
Screen Capacities 

The above formula is derived on the as- 
sumption that the path of any particle as 
traced out on the screen cylinder is a helix, 
which is probably almost correct. The prop- 
erties of this helix are that the lengt 
the path of a piece of stone (too large to 


h of 


go through the perforations) is independent 
of the diameter of the cylinder, but varies 
directly as the length of the cylinder. The 
length of the pitch of the helix (which is a 
measure of the capacity of the screen) is a 
direct multiple of the diameter of the cylin- 
der and is independent of its length. The 
usual rule as found by actual practice is to 
set the axis of the screen at an angle of 
from 5 to 6 deg. with the horizontal, whic h 
corresponds with a fall of 1% and 1% in. 
per foot, respectively. For an angle of 7 ie. 
the pitch of the helix is 0.55 times the diam- 
eter of the screen, and the length of travel 


of a piece of stone (too large to go through 
the perforations) is 5.8 times the length of 
the screen. 

It will be noticed that the above formula 
says nothing about the length of the screen, 
as in arriving at the proper diameter the 
length need not be considered unless the 
angle of inclination be altered. If this angle 
be decreased, the capacity of the screen is 
decreased, because the pitch of the helix is 
cut down. 


Screen Lengths and Efficiencies 

The efficiency of two screens with equal 
diameters and feeds is dependent upon the 
length of the screens, but the relationship is 
by no means simple. The table below shows 
how the length varies with the efficiency, 
the length being expressed as multiples of 
the length necessary to give 50 per cent 
screening efficiency. That is to say, if we 
need a screen section 4 ft. long to get 50 per 
cent efficiency, to get 80 per cent efficiency 
we will multiply 4 by the coefficient opposite 
80 in the table and the result is the length 
of section necessary to give 80 per cent effi- 
ciency under similar conditions. The stand- 
ard was not selected as 50 per cent because 
we considered that a standard for screening 
efficiency but rather that it results in a more 
uniform table. 


Efficiency of screen Multiple of length 


per cent per cent 
50 1.0 
60 1.3 
70 1.6 
80 2.0 
90 3.3 
95 6.1 
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This table indicates that we need a 30 per 
cent increase in length of screen section to 
increase the efficiency from 50 to 60 per 
cent, whereas, an increase of 65 per cent in 
screen length is needed to increase the effi- 
ciency from 80 to 90 per cent. 








This table also makes it very apparent 
that for a definite diameter and volume of 
feed, high screening efficiency is only gained 
at the expense of an impracticable length— 
or else the volume of the feed must be cut 
down, as this has a marked effect on effi- 
ciency. For a very slight volume passing 
over the screen we can very well expect 
, 100 per cent efficiency, whereas, 
on the other hand, we can load the screen 


practically 


up to a point where in the extreme case the 
mass of material in the screen becomes so 
great as to prevent the material from roll- 
ing; in other words, overload the screen so 
heavily that it blocks up and its efficiency 
is then almost zero. 

One method of obtaining high screening 
efficiency is to pass the sized products from 
the revolving screen to vibrators which will 
shake out the excess of small sizes. In one 
of our plants where the screening area of 
the revolving screens is inadequate, we pass 
the 15¢x1l-in. material from the revolving 
screens over a vibrator with very good re- 
sults. 

However, it may not always be desirable 
to do this on account of the excess cost or 
lack of sufficient headroom; therefore, the 
required efficiency must be considered in ar- 
riving at the proper diameter of screen for 
any given tonnage to be screened; in other 
words, to gain high efficiency the feed for 
a given diameter of screen is cut down. This 
is accomplished by varying the constant C 
mentionedinthe above formula. Most screens 
in quarry-crusher buildings are working 
with an efficiency varying from 70 to 80 per 
cent. Some installations have etticiencies as 
low as 60 per cent, while on the other hand, 
one test showed an efficiency as high as 94 
per cent. This latter screen was in a large 
plant, while running at one-third capacity. 

The following table shows the variation 
in this coefficient C for different efficiencies, 
when the diameter is in inches and the ca- 
pacity in tons per hour, provided that there 
is not an excess of moisture or clay: 


Efficiency of screen Coefficient C 


per cent per cent 
50 -16 
60 15 
70 13 
80 12 
90 10 
95 .07 


The capacity of a screen for any diameter 
can readily be worked out for any required 
screen efficiency and maximum ring size of 
feed by using this table. Capacities are tabu- 
lated below, based on a screen efficiency of 
80 per cent. 








FEED TO SCREEN “gs TONS PER HOUR, 
TO GIVE ABOUT 80 PER CENT SCREEN- 
ING EFFICIENCY 

Maximum ———-— Diameter of screen —— 

ring 36in. 40in. 48in. 60 in. 72 in. 
size, in. tons tons tons tons tons 
6 ‘ 98 137 180 
5 68 90 124 156 
4 52 61 80 112 147 
3 45 52 69 97 127 

Z 37 43 
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In estimating the feed to a scr 
jections must be included if th 
crushed and returned to the scre« 


al 
the re. 


are re. 


Screen Loading 
Any formula for the necessary | neth 
a section of a screen for a requi 


em- 
ciency must be a function of the volume _ 
material entering that section of screen, 
because the density of loading vari ugh- 
out the entire length of the screen. To illys- 
trate this: If a screen be 24 ft g and 


have a section 12 ft. long with 1 

tions, another section 8 ft. long with 1 
perforations and the last section 
with 2'%4-in. perforations, it is qu 


that the efficiency of each screen section wil 
(Whether or t this 
was true would depend upon the screen 
analysis of the feed to the screen. 1e rea- 
son for this is that the section with 214-ip, 
holes is handling much less material than the 
section with 1-in. holes. The relationship be- 
tween length of screen section necessary for 
various amounts of feed to that section when 
all other factors are constant is measured by 
the square root of the feed to that section, 
This is purely empirical and on further in- 
vestigation it may develop that the square 





be about the same. 


Ty 


root of the feed is not sufficient a variatior 
in necessary length for changes in the feed. 

\lso in considering the factors affecting 
the proper length of a revolving screen or a 
section thereof, we must take into consider- 
ation what portion of the volume passing 
over the screen or the section thereof we 
wish to remove. That is to say, suppose we 
are feeding a screen with 100 tons per hour, 
and that this feed is all minus 3% in. As- 
sume that 30 per cent of this feed, or 30 tons 
per hour, is all minus 1 in. and that 57 per 
cent, or 57 tons per hour, is minus 2 in. To 
make an initial separation in both cases and 
with equal screen efficiency we would not 
need as great a length of section in the sec- 
ond case as in the first. Consider the ex- 
treme case for a minute: On this same screen 
let us put sections for the initial separation, 
the perforations of which are 3% in. or the 
same as the maximum ring size of the feed. 
Almost the entire volume of the feed would 
go through the perforations within a couple 
of feet of the top of the screen. 

As this percentage of volume to be re- 
moved by the screen section increases, the 
length of the section necessary to make the 
separation decreases. The extreme case is 
when the perforations in. the plate are the 
same diameter as the maximum ring size of 
the feed. In this case practically the entire 
feed will go through the perforations within 
a couple of feet of the top of the screen. 
Obviously, as the ratio of the diameter of 
screen perforations to maximum ring size 
of feed decreases, the length of the screen 
section necessary will increase. Relative vol- 
umes are not measured exactly by the ratio 
of ring sizes, especially after the material 
has passed over the first section of the screen 
and has had the smaller sizes removed. 
However, there is so little data available on 











relative volumes that it is un- 
duce too much refinement, as it 
simpler to deal with ring sizes 

- of perforations. 
e information available, it appears 
ens of the same size and the same 
| size of feed, the necessary length 
ction to give the same screening 
for different sizes of perforations 


Rt 


ee = Ja 
oe a 


is the maximum ring size of the 


the diameter of the perforations 
n of screen under discussion. 


Screen Capacity and Percentage of 
Screen Openings 
is another factor which should be 
and that is, the percentage of 
in the A wire mesh 
greater screening capacity than a 


1 


plate. This is certainly true for 


screen plate. 


r sizes and it is probably true for 
sizes. The following table sup- 
1 perforated plate manufacturer 


openings as a percentage of the 


Openings of total area 
per cent 
40 


1 


mesh with a l-in. opening and 0.207 
is 70 per cent of its area as openings. 


he work 


done by the screen plate is 
by the perforations in the plate, 
estimate of the necessary length 

that the necessary length varies 
as the percentage of openings in 


een plate. A square opening produces 


which has a screen analysis equiv- 
that produced by round holes about 
10 per cent larger in diameter. 
By combining the above relationships in the 
of a formula, we get the following: 
oF (IR 
: 19 -—— j— + 2) 
O N R, 
L equals the length of the screen 
under discussion in feet 
volume of the feed to the section of 
n in tons per hour 
ntage of openings in screen plate 
ring size of the largest pieces in 
1 to the section in inches 
the diameter of the perforations in 
in inches. 
constant 10 seems to give fairly .ac- 
results for screens whose capacities 
accordance with the table of capaci- 
The feed F is not the entire feed 
een except for the first section, or 
eries of perforations. 


Dust Jackets 


elationship expressed above probably 
f no value in determining the size 
th of dust jackets. Our plants do 
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not use them, and therefore I have no data 
on the same. As pointed out above, we find 
vibrators more efficient for that purpose and 
we find it necessary to use every foot of 
length of our revolving screens to give the 
necessary screening efficiency of the larger 
size. 
Speed of Rotation 


This relationship assumes that the screen 
is rotated at the correct peripheral speed. 
The action of the stone should be a rolling 
one, the stone being carried slightly more 
than 45 deg. in the direction of rotation. 
It rolls back and goes about 10 deg. on the 
other 


side of a vertical line through the 


center. If, on the other hand, the mass of 
stone slides through the screen, poor work 
will result. A rolling 
tained by changing the screen speed, which 
should be about 200 ft. per minute. 


motion can be ob- 


Examples of Formula Applied 


The results obtained by this formula are 
illustrated below: A screen 36 in. in diam- 
eter is fed with 45 tons per hour, all of which 
passes a 3-in. ring. The perforations in this 
screen are l-in., 1%4-in.; and 2%-in., and the 
necessary lengths are 7 ft. for the 1-in. per- 
forations, 5 ft. for the 1%4-in. perforations 
and 3 ft. for the 2%-in. perforations. The 
screen then should be 15 ft. long. 
with 
100 tons per hour, all of which feed will 


A screen 48 in. in diameter is fed 
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pass a 6-in. ring. If the perforations in the 
screen are l-in., 1%-in., and 2%4-in., the nec- 
essary lengths are 10 ft. for the 1-in. perfor- 
ations, 8 ft. for the 11%4-in. perforations, and 
6 ft. for the 2%-in. perforations. The screen 
then would be 24 ft. long. In this case if the 
feed was all minus 4 in. the lengths of the 
l-in. perforations would be 10 ft., for the 
114-in. perforations 7 ft., and for the 2%4-in. 
perforations 5 ft., or a total length of screen 
of 22 ft. 

A screen 60 in. in diameter is fed with 135 
tons per hour, all of which passes a 6-in. 
ring. The perforations required are 1-in., 
2\%-in., and 4-in. The necessary lengths are 
12 ft. for the for the 
2'4-in. section, and 5 ft. for the 4-in. section. 


l-in. section, 7 ft. 
The total length of the screen is therefore 
24 ft. 

The great difficulty in getting any data of 
value in connection with screening is the 
Unless the test is most complete, it is 
of little value for the purpose of discover- 


cost. 


ing any relationship between the variables. 
We made tests on 12 pairs of revolving 
screens under different conditions, but un- 
fortunately when we came to analyze these, 
we found errors which rendered some of the 
tests useless. It is therefore quite apparent 
that no hard and fast rules can be laid down 
on the basis of these tests, but it is hoped 
that with further data, which may become 
available from time to time, the above can 
be checked and modified where necessary. 


Membership of the Association 
Up to March 3 


Rock Co., 
Van Camp Stone Co., 


HE National 


tion now has more members than ever 


Crushed Stone Associa- 


before. The following is the list of mem- 
bers and the number of $25 memberships 
each firm has taken up to and including 
March 3: 


W. W. Boxley & Ce 
Connecticut Quarries 
Wisconsin Granite Co., 
Ohio Marble Co., Piqua, : 
Rock Cut Stone Co., Syrac a. ae 
New Haven Trap Rock C New Haven 
Marble Clitf Quarries Co., Columbus, O 
Kelley Island Lime & Transport Co., Cleveland 
John T. Dyer Quarry Co., Norristown, Pa 
Toledo Stone & Glass Sand Co., Toledo 
Canada Crushed Stone Corp., Dundas, Ont 
Mesabi Iron Co., Babbitt, Minn. a 
Buffalo Crushed Stone Co., Buffalo, N. Y. 
The Weston & Brooker Co., Columbia, S. C 
Edward Hely Stone Co., Cape Girardeau, Mo 
Buffalo Cement Co., Ltd., Buffalo, N. ¥ 
A. N. Spencer, San Antonio, Tex 
Universal Granite Quarri o., Cl 
Elmhurst Chicago Stone 
Davis Bros. Stone Co., I 
Water Street Trap Rock Co., 
Trap Rock Co., Minneapolis, 
Stringtown Crushed Rock Co 
A. R. Vdss Co., New Ulm, 1 
Goher Stone Co., Minneapolis, 
Liberty Lime & Stone Co., Rocky 
Morris County Crushed Stone Co., 
a 
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Point, Va 
Morristown, 
Lake Shore Stone Co., Milwaukee, Wis 
R. B. Tyler Co., Louisville, Ky 
Bound Brook Crushed Stone Co., Bound Brook, 
Gager Lime & Mfg. Co., Chattanooga, Tenn..... 
Waukesha Lime & Stone Co., Waukesha, Wis. 
Norton Stone & Lime Corp., Albany, N. Y. 
Quartzite Quarries Co., Luverne, Minn 


Granite Watsonville, Calif. 
Cincinnati, O. 
Greenville Stone & Gravel Co., Memphis, 
Thomas McCroskey, Knoxville, Tenn 
Columbia Quarry Co., St. Louis, Mo 
American Lime & Stone Co., Bellefonte, Pa 
Linwood Cement Co., Davenport, la 
Chickamauga Quarry Const. Co., Chattanooga 
Wickwire Spencer Steel Corp., Buffalo..... 
Dolomite Products Co., Rochester, N. Y 
Allwood Lime Co., Manitowoc, Wis... 
John Wunder, Minneapolis, Minn. 
Mayville White Lime Works, Mayville, 
C. C. Beam, Melvin, O 
Commonwealth Quarry Co., Summit, N. J 
O. H. Binns, Logansport, Ind 
Chief Consolidated Mining Co., Salt Lake 
Texas Stone Products Co., Dallas 


Tenn 


Wis 
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Associate Members 
The following is a list of associate mem- 
bers at $50 per year: 


Marion, O 
Drill Co., Orrville, O 
Robins Conveyor Belt Co., New York City. 
General Explosives Co., Chicago. 
Traylor Engineering & Mfg. Co., Allentown, Pa. 
Rock Products, Chicago. 
Pit & Quarry, Chicago. 
Grasselli Powder Co., Cleveland, O. 
Marion Steam Shovel Co., Marion, O 
Trojan Powder Co., Allentown, Pa. 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
E. I. du Pont de Nemours & Co., Wilmington, 
Del. 
C. B. Buchanan Co., New York City. 
Chalmers & Williams Co., New York City. 
Atlas Powder Co., Wilmington, Del. 
Hercules Powder Co., Wilmington, Del 
Buffalo Wire Works, Buffalo, N. Y 
Taylor-Wharton Iron & Steel Co., High Bridge, 


The Osgood Co., 
Sanderson-Cyclone 


Smith Engineering Co., 
American Manganese 
Heights, Ill. 


Milwaukee, Wis. 
Steel Co., Chicago 





LL washing is, in a sense, hydraulic sep- 

aration, but we usually limit the term 
to the separation of material into two or 
more products each of which has a limiting 
size. It is a handy method because it fits 
in so well with washing to remove clay or 
dirt. The same water and the same appara- 
tus can be made to serve both purposes. We 
can design the apparatus so that the clay 
alone will be taken out, or the clay and the 
fine sand up to 100 mesh, or 50 mesh, or 
any other size that we please, up to the 
limit of good work in this way. 

The limit of good work in hydraulic sep- 
aration depends on the nature of the mate- 
rial. If it is composed of well-rounded 
grains, we can carry hydraulic separation up 
to %4 in. and get good results. But if the 
material contains a lot of flat and scaley 
pieces, such as are usually found in crusher 
sand, we cannot carry it so far. Perhaps 4% 
in. might be said to be the limit of good 
work in such a case. 

There are three principal ways in which 
we may apply a current of water to separate 
grains into different sizes. These are called: 
a top or surface current, a rising current, 
and a special form of rising current called 
hydraulic water. Many devices employ a 
combination of two of these currents. 

The surface current is very often em- 
ployed because it fits in well with other 
purposes. It can be applied to a bin in 
which the washed material is to be stored, 
after the separation has been made, with the 
least loss of headroom, and while it is not 
especially good for making a close separa- 
tion, this advantage is so great that prob- 
ably it will always be used, especially in 
handling the finer-mesh sizes. 

Fig. 1 shows the simplest form of a top 
current separator. The water which car- 
ries the sand enters at the left-hand and 
flows across the top of the box directly to 
the overflow at the right-hand end. Grains 
of sand in the current are falling through 
it all the time that the current carries them 
along. Those which can fall fast enough 
will fall out of the current altogether and 
be caught in the box, while the others will 
be carried out with the overflow, along with 
any clay and mud that may be present 

To design such a box, we must know the 
speed of the current and the rate of fall of 
the different sizes of the grains of sand. 
The speed of the current we can make any- 
thing that we please, if the box is made 
wide enough to start with, for we can put 
in side partitions to narrow it up and make 
it flow faster until we get the velocity that 
we want. These partitions do not have to 


extend to the bottom of the box; they only 
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need to go as far as the current will go, 
and that is usually less than a foot. To be 
sure, we may make them 18 in. deep. 

The rate of fall of grains of different 
sizes of sand has been determined by thou- 
sands of experiments and many tables have 


been published. The accompanying table is 





one that I have prepared from a number 
of tests, but, like all such tables, it is good 
only with the particular material with which 
the tests were made. However, that does 
not hinder us from using it as a basis in 
designing, because the falling rates of vari- 
ous sands do not differ so very much, pro- 
vided the materials are of about the same 
specific gravity. 

And then, as we shall see, we can always 
so design our apparatus that it will be ad- 
justable, so that if we do not get what we 
want at the first trial, we can get it a little 
later by changing a removable partition. 


TABLE OF FALLING RATES 
-—_-———Size of grain- Falling 
Through On rate in inches 


mesh mesh per second 
Q 10 6.6 

10 14 5.1 

14 20 K 

20 40 2.8 

46 60 1.5 

60 80 1.0 

80 100 0.7 


As the easiest way to show how to use 
this table is to give an example, I will 
suppose that we are to design a box which 
is to throw out everything finer than 100 
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mesh. We will assume that the velocity of 
the current is 2 ft. per second, and it is fair 
to assume this because we may make it that 
by putting in partitions. Then we want to 
know how long to make it in order that the 
100 mesh and finer will be thrown out, 

We see that 100-mesh material has a fall- 
ing rate of 0.7 in. per second, which means 
that it will fall a foot in 17 sec. (prac- 
tically), and hence we want the box as long 
as the current will be in flowing for 17 sec. 
The velocity being 2 ft. per second, the box 
will have to be twice 17, or 34 ft., to give 
the grains coarser than 100 mesh the time 
to settle, and to throw out the grains finer 
than 100 mesh. 


If this box is longer than is desired we 
can arrive at the same result by changing 
the velocity of the current. We can set our 
partitions farther apart, so that the velocity 
will be only 1 ft. per second, in which case 
we would have to make the box only one- 
half as long, or 17 ft. 


So, by varying either the length of the 
box or the width of the space through 
which it flows, we may get any results that 
we please, up to the limits of efficient work. 
But the use of such a top current as has 
been discussed is not always satisfactory. 
For one thing, the front end of the box 
fills up very quickly, leaving the rest of 
the box with only a coating of fine sand on 
the bottom. Another disadvantage is that 
an eddy current forms where the current 
strikes the partition under the overflow; 
this drags down a lot of fine sand which 
should go out with the overflow. A third 
disadvantage is that the current passing over 
so large a space of dead water induces th 
settling of a considerable amount of clay, an 
effect due to the friction of the moving 
water upon the still water below. 

The rising current offers a more certain 
means of making the separation that we 
want. A typical form of the device is shown 
in Fig. 2, which represents a section through 
the device. The current enters in the cen- 
tral channel and passes down and under 
the partitions and then rises on the other 
side of the partitions to the overflow. Any 
sand which has a falling rate less than the 
rising rate of the current is bound to be 
carried out with the current, and any sand 
which has a falling rate greater than the 
rising rate of the current is bound to stay 
in the box. Hence the separation is a defi- 
nite one. In an experimental way, and using 
laboratory apparatus, one may make a test 
over and over again and always obtain the 
same results, which is hardly possible with 
a top-current device. 


















March 10, 1923 


Calculating the Velocity 
We may calculate the velocity of this ris- 
t by knowing the quantity of 
water with which we have to deal and divid- 
the cross-section area of the chan- 
nel through which the rising current has to 
pass. If we have 3850 cu. in. of water a 
second passing (which is 1000 g.p.m.) and 
through a channel which has 1000 
oss-section area, we know that the 
per second. This, 
from the table, is about the 
raise 14 Sup- 
wanted to raise only 100-mesh 


ing curre! 


ing it | 


it rises 
sq. in cI 
velocity will be 3.85 in. 
as we may see 
velocity required to mesh. 
pose thot we 
particles, which have a falling rate of 0.7 
second. We would make the area 
3850 divided by 0.7, which is 5500 sq. in. 
If we suppose the box to be square, we may 
at the length of one side by finding the 
square root, which is about 72.3. In other 
words, the box is practically 6 ft. square. 
As before, we must allow some method 
of adjustment, and this is easily done by 
putting in partitions which can be moved 
to make the channel for the rising current 
narrower. | 
dotted lines. 


have drawn in partitions in 
Now if we wanted to make 
such a box to throw out 100 mesh and finer, 
we would make it, not 6x6 ft., but 6x8 ft., 
say, and this extra foot on each side would 
give us the needed latitude for adjustment. 

The third method of making a hydraulic 
separation is that of using what is called 
“hydraulic water,’ which is the term ap- 
plied to water taken from another source 
than the feed water, and applied to the sand 
after a partial separation has been made by 
either a top current or a rising current. 

Fig. 3 shows it applied to a top current 
device. There is a set of pipes with small 
holes in the bottom of the box, and the 
clear water issues from these holes. This 
water makes an upflow of such velocity as 
is required, lifting such a size of sand as 
is wanted to be thrown out and displacing 
he muddy water, which would otherwise 
settle with the sand. 


The particular form shown in this figure 
is a crude application of hydraulic water, 
but it has been often employed in practice, 

writer knows of several instances 

it has been used to make filter 

of pipes may be used in the same 

to apply hydraulic water to a rising 
current box, but the common way to use it 
with a rising current is that shown in Fig. 
4. Instead of a box, a cone is used, the 
discharge being from the apex of the cone. 
Above the apex is 
which the 


a water chamber, to 
clear water is admitted, and the 
pressure of the water is strong enough so 
that not all of it flows out of the discharge 
ifice; a part of it has to rise and form a 

g current in the lower part of the cone. 

too fine grains which are not carried 
overflow by the first rising current 

1 by the feed water are carried up by 

ising current of the hydraulic water, 


call it a “hydraulic classifier.” 
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and eventually find their way to the over- 
flow. 


The “Hydraulic Classifier” 
This is a very old device, and the books 
Today it is 


not much used in the ore dressing field, in 
which it was developed, but it is coming 
into use in the sand-washing field, because 
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building sand and the fine sand from phos- 
phate rock, in plants handling up to 1000 
tons per day, and the consumption of water 
for giving the second wash in this way has 
been found to agree with the statement just 


made. 


In the beginning of this paper, it was said 


that the limit of good work in separating 
such material as crusher sand was perhaps 
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These drawings show the principles of hydraulic separation 


it is particularly adapted to the work in 
this field, and it fits in well with the general 


design of washing plants. 

While it is perhaps a little outside of the 
province of this paper, one may call atten- 
tion to the fact that the hydraulic current 
offers the most economical method of giv- 
ing a second wash, or rinse, to sand which 
is still accompanied by clay after the first 
washing. The rising current, passing up- 
ward between the grains of sand, completely 
displaces the dirty water without mixing 
with the dirty water in more than a very 
slight degree. 

In this way the water to be used is kept 
at the minimum, which is a quantity just 
sufficient to fill the voids of-the sand, with 
perhaps 5 per cent added for dilution. Ma- 
chines of the employing 


writer's design 


hydraulic water have been used in washing 


at % in. This statement ought to be given 
some explanation. The method of hydraulic 
separation is very exact. The same grain 
always falls at the same rate, and conse- 
quently the same rising current will always 
lift the same grain. But the method takes 
notice of the weight of the grain and not 
its dimensions. In Fig. 5 are drawn two 


Both 


weigh the same and the current would put 


grains, a flat scale and a round grain. 


them into the same classification, but the 
flat grain is several screen sizes larger than 
the rounded grain. 

We test all separations by screens, and 
hence we would consider the inclusion of 
these two grains in the same product as 
poor work, but from the point of view of 
the rising current it would be considered 
very exact work. These differences between 
weight and area are not so common or so 
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noticeable in the fine mesh sizes as they 
are in the coarse sizes, so that apparently 
hydraulic separation does better work on 
the fine sizes. 

As it takes notice of weight and not of 
dimension, the rising current will even sepa- 
rate grains of the same shape in a different 
manner from that of a screen. In Fig. 6 is 
shown a series of round grains, all of which 
lie in the same screen size—that is, they pass 
through one screen of a series and are re- 
tained on the next, the screens chosen being 
on the Tyler Standard system. The propor- 
tion between the greatest and smallest diam- 
eters of these grains is as 1 is to 1.4, but 
the proportion of weight is as 1 is to2.8. A 
carefully made rising-current apparatus, 
such as is used in laboratory work, would 
split such grains into 10 different sizes. If 
a current was set to split them at the aver- 
age of these sizes, it would split them 
where the dotted line is drawn, which is a 
very different separation from that which 
is made by the screen. 


ieee storage falls under two general 

classifications: First, what is commonly 
called bin storage, and which we will de- 
fine as that storage from which stone may 
be loaded directly into cars or trucks with- 
out the use of handling machinery other 
than gates and spouts; second, what is 
commonly called ground storage, or that 
from which the stone must be rehandled 
for loading. It is obvious that, under or- 
dinary conditions, bin storage is economi- 
cally unsuited for the excess production 
of a crushing plant over shipments in quiet 
seasons of the year; the first cost of con- 
crete, steel or wooden bins of such size, 
precluding such use. 

For reasons of limited time and space 
this article will be confined in its consider- 
ations to the second classification—ground 
storage—and in particular the application 
of various methods and means available 
for the stocking out and storage of the 
production of crushing plants in times of 
light demand, and the reclaiming and load- 
ing of this stored material during those 
periods in which the demand exceeds the 
plant capacity. It is apparent that but few 
installations and methods can be described 
in detail and that the factors surrounding 
the choice of a storage system are such as 
to make impractical definite statements as 
to what does or does not constitute the 
best method. A brief statement of these 
factors will prove the foregoing. 


Considerations Governing a Storage 
System 


In general, the following considerations 
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One of the reasons why hydraulic separa- 









tion has sometimes proved unsatisfactory in 
practice is that the principle of separation 
which has just been explained was not un- 
derstood. A more common reason is, how- 
ever, that the conditions under which it was 
used were not adapted to the method. 

It has just been explained that the rising 
current is most sensitive to differences in 
the weight of the grain, which is the same 
thing as saying that the grain is very sensi- 
tive to slight changes in the rising velocity 
of the current. So if good work is wanted, 
the first requisite is an absolutely uniform 
current, and this can only be obtained by 
having a definite quantity of water flowing 
through a channel of a definite size. 

It is by no means impossible to obtain this 
in a commercial plant, but usually it is neg- 
lected because it is thought that the work 
will be good enough without putting in the 
regulating tanks which are necessary to se- 
cure it. A reasonably even feed of the 
solids is also necessary for good work, but 
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will govern decisions relative to a storage 
system. The order in which they are set 
down is in no way intended to reflect their 
relative importance, as this will vary with 
individual installations: 


March 10, 1923 


the necessary feeders to secure this 


are 
usually omitted, and the devic asked to 
deal with 5 tons in 1 min. and 50 tons jp 
the next. The failure to provide the proper 


working conditions causes th thod to 


fail and the method itself is mned as 





impractical. 

In commercial machines {i applying 
hydraulic separation, the metl itself js 
intimately connected with the me that are 
employed to discharge the separ prod- 
ucts. You can see that this is by con- 


sidering any of the figures which have been 
shown here; take Fig. 2, for example. If 
the settled sand is being drawn off from 
this box, the downward flow is bound to 
affect the rising current by lessening it, 
There are many methods by which this les- 
sening of the current may be avoided or 
are pat- 
ented. To discuss them would take too 
much time, and it’s enough for the purpose 
of this paper to say that these methods are 
efficient. 


compensated for, most of which 





each month extending over as long a pe- 
riod of years as possible. The average 
shipments for each corresponding month 
should also be obtained, as well as some 
idea of the amount of business lost to the 


—l4 
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Fig. 1—Storage system using shuttle conveyor 


1. The amount of storage desirable. In 
order to determine this point, access should 
be had to the records and experience of 
the plant in question. From these sources 
should be obtained the average output for 


competitors, due to the fact that it could 
not be supplied. 

This data will comprise the “experience” 
of the plant. What provision there is to be 
made for the future will have to depend 















ners’ judgment, more or less 
the “experience” factor men- 
he probable development of 
nd upon the normal growth 
rkets. These will comprise 


of the plant, and this is 
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5. A storage system will, if properly de- 
signed and built, accomplish many desir- 
able results. It enables the plant to be 
run at or near capacity throughout the 
operating season, irrespective of the de- 
mand This 


for its products. results in 


Fig. 2—Storage system employing a tripper—Canada Crushed Stone Corp. 


f equal importance with the “ex- 


effect of the proposed storage 

upon the cost of production and 

the spread between such cost and the price 
lich stone 
should considered 

this spread is insufficient to allow 


may be sold. No storage 


ordinarily be 


ost of storage and reclaiming, and, 
time, show a profit on the cap- 

to put in the storage system. 
always be mind that 
stone loaded from the stockpile 


} 


hat of stone loaded from the 


borne in 


nature of the plant site, the ex- 
{ ground available for use as ground 

race nd 

rag ind the 


permissible 


trackage 
These 


arrangements 
items often limit the 
equipment as well as the amount 
that can be built. 
upon an installation 


Their influ- 
is peculiar to 
stallation and is of such a variable 
to make general remarks of no 
general, that system or method 
chosen that will best fulfill the 
he plant, and, at the same time, 
most storage per dollar of first 
tent with economical operation. 
of first cost and operating cost 
ry carefully balanced, with due 
» the amount of capital that may 
d to put in the system and care 
ciation and maintenance, as well 
/perating charges. 
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to continue shipments against contract, or 
accept orders, even though his plant may 
be down on account of weather conditions, 
for repairs, or other reason. It is a very 
tangible and striking evidence of the pro- 
ducer’s ability to serve his customers and 
a forcible selling point in getting business, 
particularly to a contractor who must have 
material regularly. Generally speaking, a 
storage system will prove a profitable in- 
vestment. 

All of the foregoing are of vital moment 
in connection with a storage system and 
by their careful consideration and with the 
aid of competent engineering advice, the 
operator may be assured of a successful 
and profitable stockpile. Should any fur- 
ther justification of the necessity of a 
storage system for a crushing plant be 
necessary, we have only to look to the 
most profitable plants of the 
both large and small. In 


industry, 
almost every 
case will be found a storing system of 
some kind. The stockpile relieves any ne- 
cessity of sacrificing material in order to 
move it and tends to stabilize markets. 


Some Data on Storage Piles 


Some general data on the quantity of 
stone that may be stored in a pile may be 
of interést. Crushed limestone in a pile 
will run about 92 lb. to the cubic foot, or 


about 22 cu. ft. to the ton. The angle of 


—— 


a : 

( Se Pe hot 
g \ LS : 

F \ ts Es 


Fig. 3—Storage system of the Canada Crushed Stone Corp. 


lower costs per ton on account of uniform 
rate of production and consequent de- 
creased overhead expense per ton. It en- 
ables a plant with a more or less fixed 
rate of production and sizes of stone to 
supply a demand that varies with the sea- 
son of the year, car supply, and the 
weather. 


A stockpile further enables the producer 


repose of such stone piled dry and clean 
and free from dust is about 37 deg., corre- 
sponding to a slope of 9 in 12. It is read- 
ily apparent that the capacity of a pile 
varies as the square of the depth when the 
cross-section area is triangular. For this 
reason it is customary to make the pile as 
deep as possible in order to keep the in- 
vestment within reasonable bounds. 
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Fig. 4—Covered steel conveyor trestle over a storage pile 


For most storages 40 to 60 ft. is the 
economical limit in height, as otherwise 
the pile spreads over too great an area 
and there is increased difficulty in reclaim- 
ing. Sixty feet is about the greatest height 
of conveyor gallery that is desirable from 
the standpoint of economical construction 
of bridge type and 35 to 40 ft. about the 
economical limit for trestles. 

It is desirable, although not always per- 
missible, so to arrange the storage system 
that the axis of the pile is parallel to the 
loading tracks under the plant bins. This 
will permit of tracks being placed along- 
side the storage pile for loading from stor- 
age and always permits the operator to 
help out his reclaiming system in times of 
stress by the use of a locomotive crane, a 
small shovel, or portable digging loaders. 


Storage-System Qualifications 

Disregarding costs and local conditions 
for the time, what should in general be the 
qualifications that make for a desirable and 
satisfactory storage system? What things 
are necessary of accomplishment in the de- 
sign of a system? 

First, the apparatus selected should be of 


etree’ 
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labor may be used in its operation, a 
liability of apparatus is the keynote of suc- 
cess in the operation of crushing plants and, 
for that reason, apparatus sho be used 
wherever possible that gives some evidence 
of weakness before an actual failure takes 
place. This means ease of inspection. 
Second, the apparatus should be capable 
of easy enlargement and expansion without 
interrupting the operation of the original 
installation seriously. 

Third, the operation of the storage sys- 
tem should be flexible—that is, it should be 
such that small amounts of stone per day, 
as well as large amounts, may 
economically. 


be handled 


Fourth, it is to be desired that the sys- 
tem be so arranged that material of one 
size may be placed in storage simultaneously 


Fig. 5—Locomotive crane storage system 


a type inherently as free as possible from 
breakdown, and which, in case of break- 
down, lends itself to ease of repair. It 
should preferably be simple and accessible 
in all parts, so that comparatively unskilled 


Fig. 6—Locomotive crane system and loading tracks 


with the removal of another size from stor- 
age. 

Fifth, it is a necessary quality of any sys- 
tem that the various sizes of stone produced 
be stored separately so that the sizing is not 
lost in the reclaiming; otherwise, a second 
screening will be necessary. 


Methods for Handling Stone 

There are many methods and combina- 
tions of methods for handling stone in and 
out of storage. The writer will endeavor 
now to describe briefly the more important 
and usual, with some remarks as to their 
advantages and disadvantages, and present- 
ing cost data that may be useful both m 
investment and operating. 

elt conveyors suggest themselves imme- 
diately as a means of forming the pile- 
indeed, their use is quite general for this 
purpose. The usual method takes the stone 
from the plant or bins by a conveyor, deliv- 
ering to distributing conveyors over the pile. 
Where the axis of the stockpile may be run 
in the same direction as the conveyor from 
the plant, this conveyor may be extended 
and the pile formed by a movable tripper. 
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Fig. 7—General view of Blue Diamond aerial cableway 


If the axis of the stockpile is to be at right 
1 
| 


angles with the feeding conveyor from the 
plant, the feeding conveyor may discharge 

on a shuttle conveyor, in which case the 
pile may be formed in both directions; or, 
it may discharge upon a second conveyor 
over the pile, which is then formed by a 
movable tripper. 

Fig. 1 shows an arrangement using the 
shuttle conveyor at a plant of the Chicago 
Gravel Co. While this installation handles 
washed gravel, it could be equally well 
adapted to stone handling. 

Figs. 2 and 3 illustrate a storage system 


at the Canada Crushed Stone Corp. of the 
type employing a tripper. Either system 
outlined above presupposes an_ elevated 
structure for the distributing conveyors. 
For most plants a 24-in. conveyor running 
at about 250 to 300 ft. per minute will have 
ample capacity for stocking out, this being 
in the neighborhood of 200 tons per hour. 
A narrower conveyor is undesirable on ac- 
count of side spill. 

Reclaiming from such a storage pile may 
be by several means. At the Canada plant, 
directly underneath the storage pile, is a 
tunnel and belt conveyor, delivering to an 


wae 
ae at a sae 


—_——_ 


Fig. 8—Gantry bucket crane 


elevator, discharging into bins for loading 
either cars or trucks. At the Chicago Gravel 
Co.’s plant tracks are provided paralleling 
the pile and a 20-ton locomotive crane with 

14-yd. bucket used for reclaiming and load- 
ing directly into cars. 


3elt conveyors cost, erected and in place, 
including belts, motor and driving gear com- 
plete, but not including structures : 


Fig. 9—Storage system using a car 
and trestle 
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For lengths 50 to 100 ft., per sq. ft. .--$12.00 
For lengths 100 to 250 ft., per sq. ft............. 10.00 
For lengths over 250 it., per sq. ft..... ... 8.00 


Shuttle conveyors will cost approximately 
50 per cent more per square foot. Covered 
belt-conveyor galleries of average height, 
say, 50 ft., including steel towers, with plank 
walkways each side of the belt, and corru- 
gated steel siding and roofing, erected, but 
not including foundations, may be approxi- 
mated at $30 per running foot. Reinforced 
concrete tunnels, 8x8 ft. inside, with walls 
averaging 12 in. thick, complete in place, 
with necessary excavation to place top flush 
with ground level and tunnel gates for feed- 


ing every 15 ft., may be approximated at 
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claiming. The Chicago Gravel Co. uses such 
a crane exclusively for reclaiming. At the 
Canada plant tracks parallel to the storage 
pile on one side and a crane is used to op- 












erate a bottomless drag-scraper for pulling 
the sides of the pile, which are ordinarily 
“dead” storage, to the center for reclaiming 
through the tunnel gates. 

Fig. 5 shows the storage system of the 
Solvay Process Co.’s plant at Jamesville, 
N. Y., wherein a locomotive crane is used 
exclusively both for stocking and reclaim- 
ing. A 20-ton crane with 1%-yd. bucket 
and 50-ft. boom on railroad trucks costs in 
the neighborhood of $12,000, and ordinarily 
costs about $40 per day to operate, including 
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Fig. 10—Diagram of clinker storage crane at Riverside Portland 
Cement Co.’s plant 


$35 per running foot. Self-propelling trip- 
pers complete with two-way discharge 
spouts, will cost erected for: 24-in. belt, 
about $625; for 30-in. belt, about $700 

Based upon these costs, a storage system 
of the belt-conveyor type, in which the con- 
veyors are 24 in. wide, the conveyor from 
the plant being 150 ft. long, the conveyor 
over the pile being 300 ft. long, a tunnel 
under the pile 400 ft. long and the towers 
about 50 ft. high, thus giving a capacity to 
the pile of about 50,000 tons, we have an 
investment we may conservatively place at 
$50,000. In 10 hr. 2000 tons can be easily han- 
dled either in or out of storage with this 
system, and it takes about four men to 
operate it—one man in the galleries, one in 
the tunnel, and two at the carloading end 
of the reclaiming conveyor. 

With labor at 50 cents per, hour and elec- 
tric power at 3 cents per kildéwatt-hour, the 
direct cost of putting stone in storage and 
reclaiming will be about 2'%4 cents per ton, 
which allows about % cent per ton for the 
maintenance of the system. Taking deprecia- 
tion at 5 per cent annually, interest on invest- 
ment at 6 and taxes and insurance at 2, the 
total fixed charges are $6500 per year. The 
tonnage put through the storage system, of 
course, determines the spread of these over- 
head charges. If 100,000 tons are handled 
annually—which is probably a maximum for 
most locations—the fixed charges become 
6% cents per ton and the total cost 9 cents. 

Locomotive cranes are much used in stor- 
age systems, both for stocking out and re- 


all charges. Such a crane will load under 
average conditions of operation and with a 
moderate amount of switching to be done, 
10 to 12 cars per day of 10 hr. from the pile, 
and, assuming 50-ton cars, the cost would 
be 6% to 8 cents per ton. Stocking out and 
unloading from cars under the same condi- 
tions, six to eight cars may be handled at a 
cost of 10 to 13 cents. Records of opera- 
tion at much greater speeds than just cited 
have been obtained, but the foregoing prob- 
ably represent the average ordinarily ob- 
tained. It may, therefore, be said that, 
ordinarily, locomotive-crane storage and re- 
claiming costs run from 16% to 21 cents 
per ton. 

The crushing plant of the Blue Diamond 
Materials Co. near Corona, Calif., has an 
interesting storage system, utilizing an 
aerial cableway. This system was put in, 
in 1916 by the Lidgerwood Co. and con- 
sists of an 800-ft. span radial cableway, 
equipped with a 2%-yd. clamshell bucket. 
The head tower is stationary and the tail 
tower is arranged for travel on a 450-ft. 
segmental track. Material from the screens 
is diverted to belt conveyors alongside the 
storage bins, delivering to a transfer plat- 
form 60 ft. long. Here the aerial bucket 
picks it up and delivers to the stockpiles. 


Reclaiming is by the same bucket, which 
then delivers to another portion of the 
transfer platform, from which by gravity 
chutes and conveyors it is delivered to 
cars. The wooden towers are 125 ft. high. 
The main carrying rope is 2% in. in diam- 
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eter and the travel, hoisting, and closing 
lines of the bucket are separately operated 
from a three-drum 300-hp. hoist, motor. 
driven. This is a complete and highly eff. 
cient arrangement of an aerial cableway 
system of storage. The bucket 
dumped from any height and in 


may be 
iny posi- 
tion along the cableway with 


ut setting 
stops or trips of any kind. On: 


man can 
operate the cableway, for which is claimed 
a capacity of about 90 tons hourly in either 
direction. The tall tower operates through 
an arc of about 30 deg. and, with a pile 
40 ft. in depth, the storage capacity is 


about 200,000 tons. The capacity could be 
greatly increased by extending the arc 
through which the tail tower may run. 

The cost of sucha plant today, exclusive 
of tracks for the moving tower and exclu- 
sive of the transfer platform, but including 
hoist, cables, bucket, and wooden towers, 
would be approximately $45,000. Fig. 7 
shows a general view of this installation, 

The use of gantry bucket cranes, similar 
to those used at coal and ore docks for the 
storage of stone, is not general, except 
where such material is to be loaded into or 
unloaded from boats. Except where con- 
siderable tonnage is to be handled per day 
—that is, upward of 1500 tons in 10 hr— 
the investment required is not warranted. 

Some idea of the cost of such apparatus 
may be gained from the following: A 
240-ft. span bridge, with 328-ft. overall 
trolley travel, having an hourly capacity 
of 300 tons, would cost erected, but includ- 
ing no tracks, about $100,000. The pile 
under this bridge, 40 ft. deep, would con- 
tain, roughly, 400 tons to the running foot. 
An 80-ft. span bridge with 25-ft. canti- 
levers at each end for loading or unload- 
ing cars or barges, equipped with a 1%-yd. 
bucket, will handle 150 tons per hour. The 
pile will have a capacity of about 50 tons 
per foot of length and such a bridge would 
cost, exclusive of tracks, but erected, 
around $50,000. 

A similar bridge with 100-ft. span and 
13-ft. cantilever at one side only would 
give a pile containing 60 tons per foot and 
would cost approximately $60,000. A 180-ft. 
span bridge with 2-yd. bucket will handle 
200 tons per hour, give a pile containing 
150 tons per foot and would cost about 
$75,000 erected. The cost of tracks and 
their foundations in each case would de- 
pend so much on local conditions that no 
estimate can be given. Whenever such a 
device as we have outlined is used, it, of 
course, performs both the operations of 
stocking out and reclaiming and loading. 

The means of delivering stone from the 
plant to a point from which it can be han- 
dled by the bridge for stocking out would 
depend entirely upon the plant arrange- 
ment, but ordinarily belt conveyors would 
be used, delivering either to a pit or a pile 
alongside the storage site. 

Storage by means of small cars run out 
upon trestles and there dumped, the pile 
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forming around the bents and underneath 
the tracks, is a common but uneconomical 
method of storage (Fig. 9). The cars are 
along the trestle by man-power, 
moving cable, or small locomotive. Reclaim- 
such a storage may be either by a 
iveyor and tunnel under the pile 
crane or small steam 
tracks paralleling 


propell 


or DY locomotive 


shovel loading cars on 
the | 

Storage under such a trestle is ordinarily 
not desirable, as the capacity of the pile is 


limited, due to the expense of building 
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Angeles, Calif., is using a pivoted bucket 
carrier for stocking out and reclaiming in 
its storage system (Fig. 11). 


Summary 


It will be obvious from this data that for 


most crushing plants a_ belt-conveyor or 


locomotive-crane storage system will be 


most economical. <A careful investigation 
by competent engineers will, of course, de- 
termine which system is the more desirable 
or whether a combination of the two may 


not be advisable. 





Fig. 11—-Pivoted bucket carrier storage system employed by Pacific Rock and 
Gravel Co., Los Angeles 


high 


vestment, a belt conveyor system could be 


trestles. For the same, or less, in- 
installed which would require less atten- 
n and be much less expensive in opera- 
are several variations of the major 

s of storage system mentioned, employ- 
ferent combinations of methods pre- 
described and using supplementary 
kinds. 


of the Buffalo Cement Co. a sin- 


ids of many For instance, at 
cableway is used for stocking out 
Ss so arranged that the same bins are 
y the aerial bucket as for loading 
r reclaiming, a locomotive crane is 
tracks 
For handling screenings and small 
red away from the tracks, a small 


rane is used, dumping into a mov- 


e loading paralleling the 


pper over a belt conveyor which dis- 
into cars or trucks, as desired. 


Unusual Storage Methods 
Riverside Portland Cement Co. uses 

storage a balanced two-arm re- 
intilever crane, each arm having 
of 110 ft. 
upon a stationary concrete pier and 
pile 50 ft. deep, which, if filled 
he complete circle, would have a 


This revolving crane is 


about 150,000 tons. Reclaiming in 
is by means of a tunnel extending 
through the storage (see Fig. 10). 


‘fic Rock and Gravel Co., of Los 


The 
handling to 


amount of and the rate of 


storage 


storage and_ reclaiming, 
the 


handled, are the 


coupled with annual tonnage to be 


main determining fac- 


tors. The belt-conveyor systems have the 


Discussion of 


CHAIRMAN SLOAN: Are 
questions you wish to ask Mr. Smith? 
F. O. EARNSHAW (The 
Limestone Co., Hillsville, Pa.): I 
like gentleman if he 
had 
ground for this stone before it 

MR. SMITH: 


can’t ship the dirt very 


there any 


Carbon 

woud 
has ever 
the 
is dumped. 


to ask the 


any experience in preparing 


No, not much, but you 
well and there is 
that up through 


danger of picking your 


reclamation system. 
THOS. SULLIVAN: I 
ask a question. If 


would like to 
the stone is stored by 
the use of a belt conveyor and reclaimed 
by the use of a belt conveyor, in the stor- 
age process the stone separates a great 
deal; that is, the coarse separates from the 
How is the stuff averaged up again 


Nobody 
wants to get all the coarse stuff and no- 


fine. 


when you want to reclaim it? 


body. wants all the fine. The coarse stuff 


goes to the sides and it seems to me it 
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advantage of simplicity, permitting opera- 
tion by ordinary labor, and their capacity, 
both as to amount of storage and rate of 
handling, may be said to be unlimited. 


The advantages of the locomotive crane 
lie in its relatively low first cost and in 
the fact that it is a complete unit in itself, 
equipment for 
handling and spotting cars. In addition, 
it is an all-round and, 
when not engaged in work on the storage 


requiring no _ additional 


useful machine, 
system, may be advantageously used else- 
where about the plant for hoisting and 
handling work of all kinds. Against these 
advantages is the fact that it requires a 
skilled operator and is rather unlimited in 
its capacity both for stocking out and re- 
claiming. 

The aerial cableway has particular ad- 
vantages where the storage ground avail- 
able is uneven and therefore not well suited 
for a reclaiming tunnel, or tracks for crane 
operation. Its capacities in tonnage handled 
in a given period are, of course, rather lim- 
ited, as has been shown. The initial cost 
of a cableway storage system of any extent 
is considerable, and unless a radial system 
is used with moving tail tower it does not 
lend itself to easy expansion of capacity. 

The traveling bridge crane of the ore- 
bridge type is one of the most efficient ma- 
but until it is 
desired to handle material steadily at the 


chines for storage systems, 
rate of 1500 tons and upward per day of 
10 hr. 


investment required is not ordinarily war- 


and deal with large tonnages, the 


ranted. Bridges of the size mentioned pre- 
viously are about the smallest that may be 
profitably employed and their capacities are 
considerably in excess of the average crush- 
ing-plant requirements. 


Stone Storage 


would stay there until all the fine stuff 


in the center is 
MR. SMITH: If it 


that will not be very great. 


gone. 

is properly sized, 
That can be 
prevented by carrying spouts down so that 
the stones will not get a long fall in the 
open. 


W. L. SPORBORG 


Co., Syracuse): | 


(Rock-Cut Stone 


Saw a Storage system 


once where they reclaimed the stone and 


the storage floor at the time I saw it was 
asphalt. 

W. S. SNYDER (Templeton Limestone 
Co., Templeton, Pa.): 


tical to 


Would it be prac- 


store stone with a drag line 
scraper? 

MR. SMITH: 
to storing with a drag line scraper where 
you are storing more than one size in the 
same pile. 

MR. SNYDER: 


your stone in different sizes or more prac- 


There is an objection 


Is it practical to store 





90 


tical to store it all in one pile and rescreen 
it when you go to ship it? 

MR. SMITH: 
question to 


That is a pretty hard 
When you store 
crushed stone or gravel with a locomotive 
crane, you do not store it in a core pile, 


answer. 


and when you pick it up with a crane you 
pick it up substantially as you put it in; 
whereas, with a conveyor from a trestle, 
the coarse particles will always fall to the 
outside and the fines are left in the cen- 
ter. They are the ones to come out and 


your coarse material is left until the last. 





Fig. 1—Storage cableway from the loading end 


CHAIRMAN 
questions? 


SLOAN: other 


Any 
Next is discussion of and ship 
ping, led by C. A. Freiberg, general man- 
ager, Buffalo Cement Co., Buffalo, N. Y. 
He has some interesting slides. 


storage 


Storage System of Buffalo 
Cement Co. 

MR. FREIBERG: You hav 

from Mr. Smith the necessity 


just heard 
and needs 
of a storage pile. Also he has shown you 


some very interesting equipment in the 
way of storing material. 
that 


years. 


We have a sys- 


tem has been in use now over 


Mr. 
came through the plant, as he usually does 


Some time ago Rockwood 
as you know, and he was very much im- 
pressed with it and has often spoken of 
it, and he asked if we wouldn’t have some 
slides made and bring them here and give 
you a brief outline as to 1ts method. 
This is an aerial cableway; it has a span 
of 360 ft., the tower is 80 ft. high, the cen- 
ter is 65 ft. 
down to 40 ft. 


high and tapers 
at the loading plant. We 
can store anywhere from 40 to 50 tons per 


gradually 


hour at a very small cost. It is operated 


by two men, one man in the tower and 


one man at the loading end. Originally 
it was installed by the Caldwell people of 
Chicago, and operated by steam, but in 
the last 10 or 12 years it has been changed 
to electricity. It is operated with a 25-hp. 


d.c. motor. We 
This outfit has 


generate our Own current. 


cost 


us practically nothing 
so far as we know other than just paint- 
ing the cableways and keeping the bucket in 
shape. The actual cost, as near as we cay 


ascertain it, as far as the equipment an|{ 
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maintenance are concerned, will run any- 
where from 1 to 1% cents per ton. The 
actual labor cost will run anywhere from 
2 to 4% per ton. We have never known 
it to exceed a cost of 5% cents per ton 
to place it in stock. We can store any- 
where from 17,000 to 18,000 tons of one 
size stone, and we have found it a very 
economic way of storing it, and then it is 
reclaimed by a locomotive crane. 

I will show you the crushing outfit first. 

Fig. 1: Now, gentlemen, we are right 
in the city of Buffalo and we will demon- 


strate it by the 
away. 


300 or 400 ft. 
We use the Sanderson “Cyclone” 
well drills and while we have some trou- 


houses 


ble, we pride ourselves as having mighty 


good neighbors, the same with the Buffalo 
Crushed Stone Co.; they pride themselves 
with good neighbors and they are good 
neighbors of ours. 


The photographs we are showing here 
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were taken just recently and somehow or 
other the bucket on this cableway dropped 
and crushed into the loading platform. We 
use that for an emergency purpose of load- 
ing the small necessity re- 
quires it. Fig. 1: 


sizes when 
This is the cableway from 
the loading end and shows a stockpile there 
now of at least 12,000 tons. 

Fig. 2: This is the crushing plant. It 
shows the cableway going up overhead 
and dropping down. 

Fig. 3: This shows the loading appara- 


tus. The man stands over at the left. It 


Fig. 2—Crushing plant of the Buffalo Cement Co. 


is controlled by a wheel which opens and 
closes the chute and the stone drops into 
that bucket, which is about 2-yd. capacity; 
and it is then hoisted. 

Fig. 4: Up to the carriage is a lift of 
about 15 ft. When the bucket is loaded, 
the man at this loading end signals to the 
man in the tower and he immediately ap- 
plies the power and when he starts pulling 


Fig. 3—Loading apparatus of storage cableway 











March 10, 1923 Products 


this bucket up, the man at this loading 

- = ’ 

end controls it with a brake so there can’t 
| 


be any sudden movement or irregularity. 


ig. 4—Another view of the loading 
apparatus 


bucket catches into the carriageway 
and proceeds out. The pulling cable 
in, and the carrying cable ™% in. in 


It passes out to this tripper, Fig. 7—Counterweight for returning the bucket 
works automatically and dumps the 
back. The going back of this bucket is it is controlled by the operator in the 

6: This shows you after it is controlled by a counterbalance at the end tower. 
lumped, and the bucket is now proceeding and requiring no power to bring it back; Fig. 7: You see the counterweight at 
this end here proceeding up on that shaft, 
and the other cableway shows how it is 
sunk down in here. This is our loading 
plant showing loading both for teams and 
cars and our locomotive train which re- 
claims it. 

Fig. 8: This shows the tower 80 ft. in 
height. The operator sits up on top and 
has complete vision of all the workings 
of the outfit. 

We find it a very convenient outfit and 
would not dispense with it 

MR. SPORBORG: What is your loco- 
motive crane loading cost per ton? 

MR. FREIBERG: It will vary, de- 
pending entirely, of course, on the amount 
of loading to be done. We can load any 
where from 10 to 12 tons an hour and the 
actual labor cost will run around 3 or 4 
cents and the actual cost, including upkeep 
and everything else, will run from 8 to 10 


Fig. 5—Bucket on the way to the tripper cents per ton in an hour 
| | 


Fig. 6—Bucket returning after dumping Fig. 8—Tower 80 ft. high at far end of cableway 
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Storage, Mining and 
Other Features of 
Quarry Operation 


A. L. MOSCRIP (Consumers Co., Chi- 
cago, Ill.): I didn’t get an answer to my 
question. I want to explain it a little 
further. My point on this was this: Sup- 
posing that you didn’t have storage at all, 
that you had six cars today and you would 
run your plant and give six cars and you 
had 12 tomorrow. Now, if your overhead 
is, say, $30 a day at your plant and you 
could run on $230 and your sales are just 
breaking even, is it making money to run? 
In other words, is it profitable to put stor- 
age in stock when you are actually putting 
an investment in it? I mean this: Ordi- 
narily if you are storing extra, practically 
all that storage is costing is your strip- 
ping, drilling and blasting, plus your ex- 
pense of putting it in stock. Now if you 
are operating on two or three cars a day 
and storing, in all likelihood you are put- 
ting an investment in the storage 

CHAIRMAN SLOAN: There isn’t any 
doubt but that you are building up an in- 
vestment when you are putting goods in 
storage. It seems to me the common 
sense way would be, if you have deter- 
mined your future needs in market are 
going to require that storage and if your 
trade in the interim will warrant you load- 
ing from storage, to cease operation until 
after business begins. 

MR. MOSCRIP: From an economical 
operation, isn’t there an exact point where 
you should stop running a plant; that is, 
assuming you have enough in storage to 
carry on through the winter season? 

CHAIRMAN SLOAN: All right, who 
will answer that? Where is the exact 
point where it is advisable to shut down 
where you have enough in storage to carry 
you through a dead season? That is the 
meat of the gentleman's question 

MR. SPORBORG: I can’t answer it, 
but I would like to hear the answer. We 
operate without storage. As Mr. Moscrip 
says, we have operated at times when the 
value of the stone we shipped was just 
about enough to pay the outgo; we have 
operated for an hour and a half a day or 
two hours a day, operated with 12 men 
in a quarry, and it is pretty tough going, 
and I would like to have somebody tell 
how far it pays to go in this matter of 
storage, how much money it is advisable 
‘to put into it, what considerations, and 
how they come out. 

I listened to the paper by Mr. Smith 
here and one of the things I did hear was 
that it costs a lot of money to go into the 
storage. business. I would like to know 
how much money you would make in in- 
vesting $10,000 or $50,000 or $100,000 in 
storage. Of course, I don’t ask anybody 
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to expose their figures, but I would like 
to know something about it from those 
who are in it. 


CHAIRMAN SLOAN: The gentleman 
asks a very pertinent question. It must 
be of interest to a lot of you. The only 
thing that occurs to the chair is that you 
might consider the spirit of co-operation 
with some of your neighbors and instead 
of you all doing business at a loss, let one 
of you operate at a profit. 

Who has the next suggestion? Is there 
anything further on the storage question? 

MR. SMITH: A great many gentle- 
men have asked what is the proper limit 
in investment in a storage system. I tried 
to give you some idea of what those things 
would cost in the paper I read. I want 
to call your attention to the fact that 
such questions that have been asked are 
not at all easy to answer offhand. It is a 
very dangerous kind of information to 
give any one in an offhand manner. It is 
dangerous to make a guess, and such in- 
formation would be worse than valueless. 
How much money can properly be invested 
would require a considerable amount of 
time and effort to figure out. I appreciate 
the spirit in which the question is asked 
and I am sorry it isn’t possible for one 
person to carry such things in his head. 
It has been my experience since I have 
been in the engineering business that that 
sort of information is very difficult. 


New Haven Trap Rock Co. Experience 
with Storage 

PRESIDENT EAMES: I would like 
to answer Mr. Sporborg. We have a 
storage. Last spring we had about 60,000 
tons in there. We find storage in our case 
most profitable. We have different 
weather conditions in the East, and we 
stored constantly until a week ago yes- 
terday, and we had to shut down our 
plant. Last year our peak of storage was 
60,000 tons. That was used up, there was 
practically nothing in our storage by Au- 
gust 15, I think, or surely by October 
there wasn’t anything that we could get 
out of that storage. 

We find by this method we can dump 
in our storage when we are short of cars. 
It has cost us on an average the last two 
or three years about 4% cents to reclaim 

a little more than that before the war; 
but it certainly is a great advantage to a 
plant of our size, as we have a very large 
production and we have to keep it con- 
stantly moving. 

MR. MOSCRIP: 
anything when you were storing? 

PRESIDENT EAMES: Oh, yes, run- 
ning just the same and loading cars. 

MR. MOSCRIP: Do you get a higher 
price when that comes out of storage? 

PRESIDENT EAMES: No, we do 
not. 

MR. MOSCRIP: You would run, then, 


and store? 


Were you shipping 
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PRESIDENT EAMES: Oh, yes, It 
keeps the cost of your plant down. We 
drive our plant just as hard in the lean 
months as we do in the biggest months, 
Our biggest month last year was 87,000 
tons, which was August or September, 


Our plant is about seven miles from 


tide-water. We operate a branch steam 
railroad. This railroad goes d through 
Stony Creek and we have a terminal there 
about 450 ft. long, and we h in that 


about 70,000 tons. We have 


aded up 
as many as five boats a day. 


We have 
loaded a boat in an hour and 15 minutes, 
and we have to keep a large amount of 
stone there all the while for these boats. 
In fact, we have had as high as 17 and 
18 boats in our terminal at one time. It 
keeps us moving all the while to keep that 
storage moving down to load a boat if a 
boat is waiting there. We find it t 
advantage. 


O great 


Storage Means Better Service 

JAMES SAVAGE (Buffalo Crushed 
Stone Co., Buffalo): I think the whole 
question of storage resolves itself into the 
increasing ability of the producer to ren- 
der service. We are not all Rotarians, 
but Rotarians have a motto which I think 
we can all afford to follow, “He who 
serves best profits most;” and that thing 
will work out to the benefit of the peo- 
ple who take care of their customers by 
providing storage to take care of peak 
loads in the summertime or to afford oc- 
casional delivery of stone during the off 
season. 

MR. SPORBORG: Mr. Eames, all of 
the stone that is crushed in your plant 
goes into storage and then out again, is 
that correct? 

PRESIDENT EAMES: No, not all of 
it. I should judge about 25 per cent really 
goes in storage. 

CHAIRMAN 
questions ? 

MR. SNYDER: I would like to ask 


the gentlemen if they have any trouble 


SLOAN: Any other 


with their stone coring on them and what 
methods they take to prevent it—that 1s, 
the fine accumulating in the center 

PRESIDENT EAMES: As far as we 
are concerned, we don't have any trouble 
of that kind. 


Mining Stone 

CHAIRMAN SLOAN: This discus- 
sion is not limited to storing alone 

MR. SNYDER: Mr. Chairman, I have 
felt somewhat like I was in the wrong 
We mine our stuff, and it 
seems that all the talk has been on the 
open quarry. I would like to hear some 


discussion on the mining end of it. | 


church here. 


think we will be compelled to do more 
mining in the future owing to the trans- 
portation being so high. I mean by that, 
underground mining of stone. 
CHAIRMAN SLOAN: I am told the 
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Lime and Stone Co. at Belle- 
nerate an underground quarry. 


America 
fonte, P 
I know other. 
Y DER: 


ibout 14 years at Templeton, 


We have been oper- 


re are several of them around 
section. 


NG (Carbon Limestone Co., 


Pa.): Underground quarries 
t 300 to 
surden are very prominent in 
i Pennsylvania. The United States 
ration operates about 14 of the 
The cost of min- 


sometimes 


tecinteey: 40 
pping 1 


quarries. 
s about equal to the cost of 


tone where the burden 


exX- 


MAN SLOAN: 
[| am sure the members would 


to hear 


That is quite 


a discussion about it. 
you tell us about your opera- 

tion, Mr. Snyder? 
MR. SNYDER: Mr. 


afraid that 


I am 
the time would be too limited 
the details. We have an 8-it. 
that we mine; I believe 


Chairman, 


imestone 


1) + 
HMest 


vein that is being mined 
States Our 


would run higher than in open 


United today. cost 


but our methods are somewhat 
than what is used in open quar- 
small 


use a drill, we have a 
of our own that we made for drill- 


purposes and we have sort of a square 
we made to aid our drillers in meas- 


» our angles. We put our angles 


something like this, and anywhere from 


in an angle. I 


12 itt 


ymething 


guess the rest 
the 
expense; it is 


similar to outside 


except the much 


lore expensive 
MR. SCHROEDER: 


perated 


There is a mine 
Moline, Ill., an underground 
ind the man who owns the quarry 


told me he would not attempt to compete 
with tl ( 


MR 


There 


cost of operating the open quarry. 
SULLIVAN (Omaha, Neb.): 
ire two quarries out in our neigh- 
borhood that mining stone. They 
the hill and 
The quar- 
in Nebraska claim that the cost 
ng stone by the tunnel method 
h less than taking it out by the 
method. 


are 
just run into the 


quarry the 


side of 
stone that way. 


The ledges of stone 
they operate are about 

\t the top of the 24-ft. ledge 
which runs from 4 in. to a maxi- 


whe re 


fe 4 


thick, and that makes a very 

ling line between the stone that 
ey is quarried and the roof. The roof is an 
, ot good solid stone, and above 
es some shale and 


| the 
some 
t 


edges of stone 
7 I al 


some more 
At some of these mines 
of the stone and shale above 
possible to-take out the ledge 
is, made it impossible to take 
1 profit, so they just couldn’t 
stuff above at all, but would 


more 
rans- 


that, 


1 the 
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go under it and take out the 24-ft. ledge 
by the tunnel method. 

CHAIRMAN SLOAN: Do they usea 
pillar system for supporting the roof? 

MR. SULLIVAN: 
make a tunnel in 
45-it. wide. They that is, 
they make these tunnels wide enough to 
handle two that 


another 


They 


the 
two 


just simply 


there; widest are 
use cars; 


cars so when one car 


there is there for 
load. 
whatever made for supporting the natural 
roof. The natural the 
and is sufficiently strong to support the 


goes out, 


the 


one 
men to There is no provision 


stone makes root 
overburden. 

J. G OWENS (Water Street 
Rock Co., Water Street, Pa.): I 
from the Lime and 


Trap 


am not 


American Stone Co. 


but they are friendly competitors of ours 


in the business. They are operating a 
mine quarry very successfully; it is very 


high grade limestone, they tell me. They 


93 


say it costs a little more to operate than 
the open quarry. They have open quar- 
ries at Bellefonte as well as the mining 
operation. I think that was the operation 
written up in Rock Propucts in July. On 
account of it being a very high grade of 
limestone, they go to that extra expense. 
Now there are other operations right in 
our own city where they operate by min- 
ing, tells me that he 
doesn’t find any difference in the cost ex- 
cept the over 
about 18 to 20 ft., then he would prefer 
the mine. 


and one fellow 


where overburden runs 
In these quarries where they 
do mining in our section, it is solid rock 
and they don’t have many with roof trou- 
bles; they leave sufficient of the solid rock 
there to support it and leave a pillar stand- 
ing here and there. 

They seem to think where the stone is 
of good quality, mining is altogether prof- 
itable. 


A New Type of Shovel for Quarrying 


By George E. Deatherage 
General Manager, the Hoar Shovel Co., Duluth, Minn. 


Si Seen heading under which this short pa- 
per is being presented is rather deceiv- 
ing, for it leads you to believe that a rad- 
ical change from established practice has 
been made. 
However, that is not the impression that 


it is meant to give. In fact, we have stuck 


SPECIFICATIONS—SHOVEL No. 
Swinging Engine 
Hoisting Engine 
Crowding Engine 
Dipper...... 
Operating Space 
Capacity Breast 
Overall Length 6 ft. 7 in. 
Width ........... 3 ft. 6 in. 
Height .......... eee! 
Width, seat off - ...42 in. 
Height, dipper off.... ..-4 ft. 4 in. 
Clean-up Radius ... 7 ft. 8 in. 
OC 5400 Ibs. 
Hoisting Gear 9/16 in. chn. 
Track Gage 18 in. to 4 ft. 8 in. 
Wheelbase , ae 

NOTE: This is the shovel generally applicable 
to the rock products industry. Smaller shovels 
are built but these are used in the metaltic mines 
in small drifts. 


6 to 10 cu. 
7 &. 27 &. 
14 to 16 ft. 


absolutely to the best established practice— 
that of steam-shovel operation, with which 
you are all familiar. 

What we have done is to reduce the wide 
margin between the laborer and his hand 
shovel, and the smallest of the regular steam 
You will 
admit that there is a wide gulf between the 
two. 


shovels or excavating machines. 


There are large hammers and small ham- 
mers, large cars and small cars, large pumps 
and small pumps, and even large men and 
small men. Why should there be only large 
steam shovels? 

The shovel that we have brought on the 
market was designed to work in between 
the laborer and the smallest of the standard 
steam shovels. It weighs but three tons, 
and in the smallest size requires but 5 ft. 6 
in. headroom and a space the same distance 
in width in which to operate. In any place 
where a man can stand erect and stretch out 
both arms, we can furnish a steam shovel 
to operate in that space. 
duplicates 


The Hoar shovel 
the time 
tested and proven modern steam shovel and 
will handle any material that they will han- 


dle. 


Operation is by compressed air or steam, 


every movement of 


It is in fact the “baby steam shovel.” 
there being no self contained power unit, 
the shovel being in practice, connected to 
the pipe lines that carry power to the quarry 
face for drilling purposes. In general use 
the equipment is fitted to operate on the ex- 
isting narrow-gage track and to dump into 
the standard narrow-gage dump car. 

The question of track arrangement is 
more important in “baby shovel” operation 
than in the operation of the larger sizes. 
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To get the maximum output a double track 
must be used at the shovel and cars must 
be kept there ready for loading. “A ma- 
chine may have utility but it is producing 
revenue only while it is at work.” 

In the December 16 issue of Rock Prop- 
ucts, Dr. Bowles gave figures which indi- 
that the 
quarry work, hand loading, as being 16 tons. 


cated usual output per man in 
I can agree with him there as personal ob- 
servations in a number of operations has 
been stated by me a number of times to be 
but 15 tons. He also gave figures which 
that the 
quarry that was steam-shovel loading as be- 


indicated output per man in a 
ing 112 tons per man. 

The “baby shovel” will split this difference 
and give an output of from 40 to 50 tons per 
man. This is not figuring direct from the 
stripping operation, but in actual tons loaded 
at the quarry face after the stripping is 
complete. Normally, then, you can figure 
that this small shovel will replace eight to 
ten hand shovelers, allowing one pit man 
and one shovel operator, and give you a pro- 


duction of from 150 to 200 tons a day. 


Best Used Underground 


Underground, the shovel still 
greater savings, for there is no competition 


the 


will make 


with larger types of machines, and 
laborer has had things pretty much his own 
the last The 


stimulated progress in un¢ mechan- 


way until few years. war 





rground 
ical loading and the metallic mines especially 
were quick to take advantage of the savings 


to be made and to free themselves from 


annoying labor problems. There is today 


more of an opportunity for the non-metallic 


miner to cut his loading costs than in any 


other single industry that I know of at this 
under- 


moment. There is no doubt that 


ground costs in loading can be cut to half 
what they are at present. 

he advent of 
made it possible 


In quarry work we feel that t 
the small shovel has for 
benefits of 
No longer can it be 
said that loading in small quarries may be 
and that 
tageous for a 


every small operator to have th« 
mechanical loading. 
done at lower cost by hand labor, 
the steam shovel is only advan 
large output. 


Details of Construction 


details of construction on 


Taking up the 
this machine in the few moments that I have 
left, I would refer you to the accompanying 
illustration on page 93. 

The 


wheels. 


chilled 


It is sometimes desirable to change 


wheels are standard car 


the pitch or height of the machine, and in 
that case wheels of different diameters are 
and axles 


furnished or the truck bearings 


altered to suit conditions. 

The truck base is a substantial steel cast- 
ing to which is attached the bottom swing- 
Track 


clamps are heavy forgings to stand a maxi- 


ing ball race, also a steel casting. 


mum of abuse. 
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The base, for power units and frame, is a 
heavy steel casting with the upper swinging 
ball race fastened to it. Balls are of a spe- 
cial hardened steel especially designed for 
this purpose, and the heaviest kind of serv- 
ice. 

The hoisting engine is of the rotary and 

This 
through a train of machine 

A quickly detachable steel 
the power to the end of the 


reversible type. engine operates a 
hoisting drum 
cut steel gears. 
chain transfers 
dipper stick. 

The crowding engine is of the same type 
and drives a cable through a worm and 
worm gear which self locks the drum and 
prevents the carriage from backing up when 
crowding into the pile. 


The swinging engine is a_ vertically 
mounted rotary and swings the _ shovel 


through 360 deg. by means of intermediate 
gearing to the swinging or bull gear at- 
tached to the bottom ball race. 

No clutches are involved in the operation 
of these engines, as they are directly re- 
versible by of throttles 
nected to the operating levers. 


means direct-con- 

The fact 
that the engines are directly reversible at 
full speed gives the desired “kick” 
sary in steam-shovel operation. 


so neces- 


The end frames are heavy steel castings 
accurately machined to fit the machine base. 
The hoisting, crowding and swinging units, 
together with all operating mechanism, are 
fully enclosed by the sheet steel covers, 
thus fully protecting all this from dust 
and dirt. 

The three operating levers are directly 
connected to the reversing throttles on the 
engines. The operates the 
swinging engine in either direction and the 
two outside levers are the hoisting and 
The control of the en- 
gines is positive at all times, there being 
no clutches or brakes to cause trouble and 
require adjustment. 


inner lever 


crowding levers. 


The carriage casting is a special steel cast- 
machined and hand-fitted to 


the steel track girders. Grease cups are pro- 


ing, accurately 
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vided to bearings that are not taken care ol 
by the force feed oil pump. 
The floating dipper stick is 
means for following the bott 
erage applied allows the dip; 
automatically adjust itself to 


provide a 
as the ley. 
point to 
stacles en- 
countered on the bottom. 
The dipper sticks are hea 
nels securely cross braced. 


steel chan- 
© and the 
arms are adjustable to suit conditions. 

The dipper is a miniature 
dipper with standard latch a 
steel teeth. For rock the dipper 
ity of 6 cu. ft. 


am shovel 
Manganese 


‘Ss a Capac- 


Shovels Now in Operation 


It may interest you gentlen to know 


that these shovels are mucking out the tun- 
nels at the great Hetch Hetchy project for 
the city and county of San Fra: 
year the world’s record was 
hard rock tunneling on this jo 
12-it. tunnel in one month. 


‘isco. This 
broken for 
796 ft. of 
All of this is 
in an extremely hard granite, and this 796 
ft. was driven from one heading. 

In the Coeur d’Alene district of Idaho 
they have reduced the rate for 8-ft. tunnel 
driving to $11 a foot. This is a reduction 
of $6.50 over the lowest rate ever paid in 
the district. 

In Michigan and Minnesota the shovels 
are handling wet, heavy, and sticky ore with 
a saving of nearly 50 per cent in labor over 
the old methods. Advices from these opera- 
to $2500 a 
One operator paid 
for his shovel in six weeks from 


tors show a saving of from $900 
month from one shovel. 
the savings 
over hand labor. 

We have data sheets that may be filled 
out giving us information as to 
of your quarry. 


the details 
On mailing these to our 
othce we can arrange to send one of our 


engineers to your work and make recom- 
mendations for installation. 


lutely no obligation in doing this. It is 


There is abso- 


simply a method of co-operation between 
the manufacturer and the operator, and in 
co-operation lies the secret of 


progress and 


cost reduction. 


Steel-Belt Conveyors 


By Harry Carlson, M.E. 


Sales Manager, Sandvik Steel Co., Inc., New York City 


THINK I can safely say that a year ago 
little was 
steel belts and 


this 
extent to 


very known in country 
the which 
they have been used in conveying many dif- 
ferent kinds of 


about 


materials, although more 
than 1300 installations had previously been 
made in the many different phases of the in- 
dustry in Europe and other foreign coun- 
tries. Today the situation is a little different 
and I think I can now say that a large per- 
centage of engineers know that a flexible 
steel band conveyor exists and are familiar 


in a general way with such steel belts, their 
general features of design and the many 
uses to which they can be put with decided 
advantage from both an efficiency and ecot- 
omy point of view. Since the first of Janu- 
ary of this year, when steel conveyor belts 
were first introduced into this country, it- 
stallations have been made for handling cast- 
ings, sugar, cossettes, phosphate rock, sand, 
coal, clay, limestone and clinker. 

It has been gratifying to note the interest 
displayed by American engineers in this im- 
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velopment, and the receptive atti- 


yrtant a¢ 
ae they have taken toward its adoption. 

The ef reasons why members of the 
Natiot rushed Stone Association should 
be interested in steel belts is because of their 
simple arrangement from the point of view 
of design, low initial cost, reduced upkeep 
expenses, low power consumption, efficient 
service and long life. It is obvious from 
only a casual survey of the question of steel 


a high-grade tempered steel will 


1 
belts 




















Showing the scraper removing part 


of the load 


stand up much longer when conveying highly 


abrasive materials than will the textile, rub- 
er and balata belts now employed. This 
1as been conclusively demonstrated by more 
han 300 installations in this field alone, and 
heir high efficiency is speedily being recog- 





it is unnecessary for me to mention at the 
utset that much experimentation and con- 
scientious application have been necessary to 
bring the steel belt to its present state of 
ia 


levelopment. I shall confine myself in the 

ing remarks to information of a gen- 
eral character regarding the steel belts and 
ir general features of design as they will 
be applied in the crushed-stone field. 








Manufacture of the Steel Belt 


The steel belt known on the market as the 
Sandvik belt, manufactured by the Sandvik 
Steel Works of Sandviken, Sweden, inter- 
nationally known as quality steel manufac- 
turers, is made from the very best Swedish 
yal steel, cold rolled, hardened and 
empered ; hence, it possesses a hard, smooth 
lense surface, giving it great durability 
and high wear-resisting qualities. It can be 
satisfactorily applied for handling hot as 
l wet materials, and run in the open 
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air subjected to the influences of rain, snow 
and sunshine, and under extreme changes of 
temperature. The steel belt does not dete- 
riorate when idle. Its smooth surface facili- 
tates unexcelled cleanliness to be obtained 
by the simplest means. 

At present it is rolled in widths up to 
18 in., one-piece lengths up to 350 ft. and 
thicknesses down to .032 in. The edges are 
rounded and smooth. The flexibility of the 
material may be judged from the fact that 
the coil of 300 ft. of 18-in. belt is sent out 
packed in a case 2 ft. square, weighing ap- 
proximately 2 lb. per running foot. 

Standard practice in steel conveyor belt 
design calls for a 40-in. diameter head and 
tail pulley, the face of which is usually made 
three-fourths the width of belt and crowned 
in the usual way, but made flat one-third of 
width in center. 


Although the Sandvik conveyor can be 
designed in two ways, either sliding on wood 
runners or made rolling on idlers, with or 
without skirting boards, the rolling type 
without skirting boards is always used when 
heavy loads of abrasive materials are han- 
dled. The idler units, depending on the load, 
can be spaced 6 to 13 ft. apart on the top 
strand, and 30 ft. apart on the return strand. 


As compared with flat-rubber belts of the 
same width, the steel belt possesses greater 
transverse rigidity and therefore a higher 
capacity, as the edges, even with a one-sided 
load, do not yield in a downward direction 
and the belt does not run out of alignment. 
This allows a relatively broader part of the 
belt to be used for carrying the load. These 
attributes are obvious and are due to the 
fact that the steel belt is less flexible than 
the textile fabric. 


Steel-Belt Installations 


The speed at which the steel belt should 
be run depends on the length of conveyor— 
ordinarily it varies between 135 and 300 ft. 
per minute—and capacity is thereby deter- 
mined. The average speed, however, for the 
average length conveyor is about 200 ft. per 
minute. Considerable attention is given to 
the proper designing of feeding hoppers to 
insure the maximum load per foot of belt. 

The joint is an ordinary riveted lap joint 
with short overlap and can be made com- 
Countersunk 
rivets are used. For punching the holes a 
special tool is supplied which makes the 


plete in less than an hour. 


jointing work extremely simple. It has been 
found after extensive experiments with many 
different kinds of joints that the one herein 
mentioned is by far the simplest, most effi- 
cient and economical. 

In many cases existing structure can be 
easily adapted to accommodate steel belts, 
and under favorable conditions existing end 
pulleys and idlers can, with a little modifi- 
cation, be kept in use also. Erection is com- 
paratively simple and full instructions are 
supplied. Most customers undertake the erec- 
tion themselves, merely having an experi- 


95 


enced erector sent along by the manufac- 
turers to generally inspect after completion, 
mount the belt, make the first joint, and 
start up. 


A special feature, which should commend 
itself most favorably to your attention, be- 
cause of its low initial cost of construction 
and efficiency in operation—doing away with 
the present cumbersome and expensive trip- 
pers—is the remarkably simple method of 
discharging materials by means of plow or 
scraper, either made stationary or traveling. 
A steel belt can be closely scraped. It does 
not stretch and the tension devices are there- 
fore very simple, as they have to take up 
only trifling variations in length caused by 
changes of temperature when handling hot 
materials. 


The drive can be arranged either at the 
head or tail end to suit the local conditions 
of purchaser and is equally efficient at either 
end. When required, both strands can be 
used simultaneously for conveying in oppo- 
site directions, and under suitable conditions 
the conveyor can be made reversible. 


Inclines vary somewhat with the material 
being handled. In a general way a figure 











Shows the conveyor handling coal 
up an incline of 14 deg. 


of 1 in 4 is the limit for a smooth belt 
which has to be scraped off for unloading, 
but if terminal unloading only is to be used, 
slats can be affixed to the belt at intervals 
and the inclines increased to about 1 in 2.75. 


The steel-belt conveyor is not a “cure- 
all,” but is claimed to be simpler and more 
durable than the already simple band con- 
veyor, to offer stronger material and avoid 
the large number of working parts of other 
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types of conveyors, and to be competitive in 
price. 


Discussion of Steel Belt 


Conveyors 
QUESTION: What 
weather on that belt? 
MR. CARLSON: No effect whatsoever. 
The steel doesn’t rust. 


effect has the 


There is a surface 


Rock Products 


QUESTION: Does it run flat? 


MR. CARLSON: It runs flat and stead- 
ily. There is no vibration, so you can load 
it practically out to the edge. 

QUESTION: How is delivery made to 
prevent spill? 

MR. CARLSON: When the load leaves 
the feeding hopper, on account of the fact 
that there is no vibration in the steel belt, 
the load on the belt will stay until it is 








Showing two conveyors feeding the hoppers 


rust formation that takes but it 
doesn’t penetrate; it serves as a preventive 
for further corrosion. 

QUESTION: How long a conveyor belt 
of that type can you operate? 

MR. CARLSON: The longest belt 
have in operation now is 850 or 900 it. 

QUESTION: 
either end? 

MR. CARLSON: 


place, 


we 
And they will drive from 


From either end, yes. 


dislodged by a scraper or discharged over 
the end pulley. There is no vibration. We 
design our hopper in such a way that the 
load is formed when it leaves the mouth of 
the hopper and stays there until it is de- 
posited. 

QUESTION: Then you furnish a feed- 
ing hopper with the conveyor? 

MR. CARLSON: Yes; we have a model 
running downstairs. 


Electric Storage Battery 


Locomotives 
By C. W. Chappelle 


Sales Engineer, Industrial Division, Ironton Engine Co., Ironton, Ohio 


HAT is 


mining industry 


known as the non-metallic 


presents today one 
of the broadest and most interesting fields 
for the development of industrial haulage 
apparatus. field the 


1auis are usually COMpara ive y snort anc 
haul Ij tively short and 


In this particular 
the machines engaged in the transporting 
of materials are in actual use for a large 
portion of the working day. 

For the production of stone, whether it 
is taken from an open quarry or whether 
it is mined like coal, the transportation of 
the raw material is one of the biggest fac- 
tors, both as regards the available output 
per day and the production cost per ton. 

There are at the present time four com- 
monly used methods of haulage or about 


four different types of haulage machines 
used in this industry; namely, steam loco- 
motives, electric 
locomotives, and last, but by no 
means least, the humble mule. Cableway 
system, compressed air locomotives and 


gasoline locomotives, 


trolley 


electric storage battery locomotives have 
been used to some slight extent. 

Perhaps the most extensively used ma- 
chine at present is the steam locomotive. 
Both the saddle-back type with the rigid 
wheel base and the geared or shay type 
have been used and have proven very satis- 
factory, with the exception of the high cost 
of operation. 

The gasoline locomotive probably ranks 
Aext in popularity to steam, but the neces- 
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sity for complicated gearing, particularly 
in the larger sizes, together with the . 
what unreliable character of t} 


tne 


some- 
internal 


nual de- 


combustion engine with its cont 


Fig. 1 shows the Type L locomotive 

with cab for outside use. This machine 

is especially designed for quarry work 

and can be equipped with very large 

battery capacity. It is built in sizes of 
from 4 to 12 tons 


mand for repairs, puts it at a disadvantage, 

The electric locomotive has been grad- 
ually gaining in favor and with the in- 
creasing tendency to electrify quarries and 
mines of all kinds it will gradually super- 
sede all other types of haulage machines, 

Broadly speaking, electric locomotives 
may be divided into three classes or divi- 


Fig. 2 shows the Type K locomotive 
and is designed for heavy haulage 
work and car shifting. It is built in 
sizes of from 8 to 15 tons and can be 
furnished in either a straight storage- 
battery or combination type, with a bat- 
tery capacity of from 50 to 100-kw.-hr. 


sions; namely, trolley locomotives, third- 
rail locomotives and storage-battery loco- 
motives, or a combination locomotive, hav- 
ing any two or three of these features. 
All of have 


several points in common, such as 


these electric locomotives 
ease 
and simplicity of control, low center of 
gravity, which means less trackage up- 


Fig. 3 shows the duplex or combination 

type locomotive of from 6 to 7 tons 

capacity with battery capacity of from 
35 to 40-kw.-hr. 















keep, and lower cost of operation and re- 
pairs. 

" Owing to the fact that it is rather diffi- 
cult to maintain an overhead system of 
conduct in the average stone quarry, 
due to the necessity of continually shifting 
the tra and which is further compli- 
cated the use of steam shovels, the 
trolley locomotive is placed at a disad- 
vantage id this applies to some extent, 


although not so much, to the third - rail 


system 

“The storage - battery locomotive, on the 
other hand, carries its power house on its 
back and is free to travel anywhere that 
you can lay a track, its radius of operation 
being limited only by the size and capac- 
itv of the battery with which it is 
equipp 

Perhaps the reason why storage-battery 
locomotives are not so well known and are 
not at present used extensively in the stone- 





industry is because they were 
first developed for coal-mining work and 
the manufacturers devoted most of their 
time and energy to perfecting them for that 
particular field. 

The results which have been obtained 
with stor ige-battery locomotives in coal 
mines service during the last five or six 


years have been so uniformly successful 


where properly applied that today the 
storage - battery locomotive probably is re- 
ceiving as much, if not more, prospective 
attention and consideration than any other 


piece of machinery connected with coal 
mine operation, and I believe it is safe to 
predict that it is only a question of time 
when the producers of non-metallic min- 
erals will comme to know the many ad- 
vantages of this particular type of loco- 
motive for this work. 

While the first cost of a storage-battery 
locomotive is somewhat higher than the 
corresponding cost of either a steam or a 
gasoline locomotive of the same rated 
weight, yet the maximum draw bar pull of 
the battery locomotive is so much greater 
than that of the other two, that based on 
actual pulling capacity the difference in 
first cost is not so great. 

For outside work these locomotives are 
equipped with cabs for the protection of 
the motorman, and the batteries are so 
arranged as to be easily accessible for in- 
spection, cleaning and repairs. 

The Edison battery is of the alkaline type 
and consists of plates using nickel and iron 
in their construction, these plates being im- 


mersed in a solution of caustic potash in a 
steel jar or 


container. This makes a very 
tugged and long-lived battery. 

The lead battery is of the sulphuric acid 
type and consists of plates built up of lead 
oxides pasted on a skeleton grid composed 
of lead and antimony. These plates are im- 
mersed in a dilute solution of sulphuric acid 
and use a hard rubber jar as a container. 
This type of battery is likewise very rugged. 
During the past two or three years there 
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have been so many important improve-  mot.ve used. The hostler or 





station sery- 
ments in the construction of storage bat- ice, where a number of storage-battery loco- 
teries that the manufacturers have been motives are used, is very much less than 
able to put out a new form of guarantee where steam machines are used. 

so that it is possible to approximate very The haulage problem in every quarry 
closely the actual cost « 


f operation per 
year or per month of a _ storage-battery 
locomotive, which is a difficult thing to do 
with either a steam dinkie or a gasoline 
locomotive. 


has to be considered by itself, just as the 
haulage problem in every mine does, as 
no two are alike. As stated before, the 
radius of a storage-battery locomotive is 
limited by the size of its battery. In mod- 
erate-size quarries a straight storage-bat- 
tery machine will handle the work very 
nicely and in larger operations where there 
are perhaps long runs between the work- 


ing face and the crushing plant, a com- 


3ased on our experience with storage- 
battery locomotives, and we are the larg- 
est exclusive manufacturers of these ma- 
chines in the world, I believe it would be 
safe to figure upon an operating life of 


from four to six years for the Edison bination locomotive could be used to ad- 


vantage, a protected third rail could be 
used for supplying current for the long 
runs and the storage-battery end would be 
used while working around the shovels and 


making up trains and doing necessary 


battery and from two to three years for 
the lead type of battery in industrial haul- 
age work. 

One of the first difficulties experienced 
with the earlier types of storage-battery 
locomotives was the lack of simple, rugged 
and fool-proof charging apparatus. To- 
day this point has been overcome 


switching. 
it is interesting to note that the engi- 
neers of practically all of the large steel 


plants in the country are studying this 


and 
charging apparatus has been perfected 


which will properly charge the batteries method of haulage at the present time. 


As the storage-battery locomotive becomes 
better known and understood its applica- 
tion to industrial work in this country 
will greatly increase because it is a money- 
saver in haulage. In Europe, and particu- 
larly in Germany, where economy of opera- 
tion and production is studied more than 
it is here, this type of locomotive has been 
widely used for a number of years. 


and automatically protect them from over- 
charge or other damage. You may be 
interested to know that the life of a stor- 
age battery depends more on its being 
properly charged than it does upon the 
actual hard work you may give it in haul- 
ing material. 

In a short paper like this it is not pos- 
sible to go very deeply into the question 
of haulage costs, but I am going to give 
you a brief outline covering approximate yee 
average costs of a storage-battery locomo- Discussion of Electric Stor- 
tive of from five to six tons weight and 


having a draw bar pull of about 3300 Ib. age-Battery Locomotives 


Assuming the cost of one locomotive QUESTION: How long will it run on 
and charging equipment to be $5000 a 10-hour shift? 


Interest on investment at 6 per cent 


per > “ IPL ae lea , re 
~~ ne aainone : ee a inl MR. CHAPPELLE: We would have 
Depreciation on chassis and _ charging to do just the same as has been done in the 
equipment .......... .... 123.00 : - . : ¢ 
Depreciation on storage battery per year coal industry. In figuring locomotives for 


ohamen coeur 330 inns as Gas Bae 537.00 coal mines or any industrial haulage, the 
chased power 3 cents per kw.-hr 450.00 conditions are studied and a battery is 
Se ee ee See ae re ae 113.00 properly selected to do that work. If you 
me oe yaaa have a certain amount of work to do cOv- 
6.37. ering 10 hours, a battery would be figured 
This does not take into consideration large enough to do that work. It is hardly 
possible to buy a storage battery locomotive 
probably be the same for any type of loco- off the shelf. 


Total cost per year 
Cost per day based on 250 
per year . 


the motorman’'s wages, as this item would 


A Gearless Gyratory Crusher 


By W. J. Cavanagh 


Engineer, Kennedy-Van Saun Mfg. & Engineering Co., New York City 


HEARD Mr. Buchanan talking about gears, grinding, grasping gears that take 

the advisability of using a jaw crusher power and wear out. And it takes two great 
and Mr. Roberts’ paper about the advis- bearings to carry them, drive them, and that 
ability of using a gyratory crusher, and I is the one big feature that the jaw crusher 
am not going to take sides with either one, people have against the gyratory crusher. 
or go against either one; but I am going You notice there are no gears in this 
to say that the principal objection against crusher at all. It was made some years ago. 
the gyratory crusher by the jaw crusher It isn’t actually new, in fact, there are quite 
lovers is the fact that it had gears, bevel a few gentlemen in the audience who have 
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used this crusher. I was talking a few 
minutes ago to Mr. Boxley (W. W. Box- 


ley, Roanoke, Va.) and he told me the one 


he put in last year was giving every satis- 
faction, doing more than the manufacturers 
had represented it would do. 

In place of the gears, we put a pulley; 
and at first we started to drive it with a 
rope, which is a very good drive, a very 
positive drive; it is a good transmission, 
but around a stone quarry there is a lot of 
dust and grit and we found the rope is a 


| a aati 


















te 


A gearless gyratory crusher 


bad thing, so we changed to a belt. Any 
kind of a motor or line shaft will drive it. 
The return belt is guided by a small idler 
which is furnished with the machine. 


Variable Speed Drive 


Now the advantage of this kind of a 
drive is that you can increase the speed of 
the machine. The one thing that limits the 
production in any crusher is the discharge 
area and the number of revolutions per 
minute which open and close that discharge. 
On the standard gyratory crusher, about a 
No. 6 we will say, the shaft gyrations are 
from about 87% to a little over 100 revo- 
lutions per minute. The different companies 
drive the countershafts at different speeds. 
It runs from 300 to 425, but anyhow 
the shaft runs from 87% to 100. This 
crusher will run 250 without any trouble 
and it will run with less horse-power than 
the geared crusher. It will run about 25 
per cent less actual horse-power and per 
ton it will run about 50 per cent less horse- 
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power, because this crusher by its speed has 
a greater production. 

Now you notice that the concaves are 
absolutely vertical; there is no flare-off of 
the concaves like the standard crushers be- 
cause this crusher was made only for a 
finishing crusher—for a reduction crusher. 
The head is a little shorter, but a good 
deal wider from point to point. They run 
in three sizes—No. 25, No. 37 and No. 49— 
and those numbers indicate the dimensions 
across the large end of the head. 


Designed for Recrushing 

We knew that the speedier crusher would 
increase the capacity, but what we designed 
this crusher for was because the 
market tor the last few years 
has been more and more call- 
ing for small sizes in stone. It 
isn’t sO many years ago when 
vou could sell crusher run, you could 
sell everything after you took the dirt 
out of it, and it was good for concrete, 
ballast, roads, in fact, the New York 
aqueduct was built with that kind of a 
product; there was no separation at all 
except to take out the dust and the 
foreign substances. 

Now to produce small stone, you 
have got to have a machine that doesn’t 
open and close too much; you have got 
to reduce the throw. We did; we reduced 
the throw of the eccentric and elevated 
line head, which put it up at a point 

where it had less flow, 

and we tound that with 
a this crusher, with the 

No. 37, which is the in- 

termediate size and 

which has a_ capacity 

when crushing to the 
normal sizes of 100 tons an hour, we could 
produce 50 tons an hour of stone crushed 
down to 34-in. and under. 

Now we found another thing which we 
had not been prepared for, that it didn’t 
make as much dust as the slow running 
crusher. It strikes a quick, snappy blow, 
and it shatters the stone. We found also 
that we reduced the slippage in the crusher 
about 50 per cent. 

The Pittsburgh Plate Glass Co., at Ford 
City, Pa., have two of these No. 37 crush- 
ers, and they crushed 380,000 tons of silica 
rock, which is probably the most abrasive 
rock crushed today, before they changed the 
concave. In the ordinary crusher you will 
wear out the bottom of the concave and 
then throw it away. In this crusher, on ac- 
count of it being vertical, the concaves are 
interchangeable, you can turn them around 
and wear out the other end, so you get 
twice the wear out of the concave. 


Belt Drive for Largest Crushers 


As I say, we only made this for recrush- 
ing, but we found that it was such a tre- 
mendous success that it operated at such 
a little cost that the maintenance cost was 
reduced so much, there was no reason on 
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earth why we shouldn't make 
tory crushers without gears, 
done that. We make them as 
66. That means 66 in. betwee: 
and the head at the top. W 
shipment to Japan now of tw 06 crush- 
ers. That is the biggest ct r in the 
It weighs something ‘ike 900,000 
lb. Heretofore the biggest one we made was 


a No. 60. Our No. 42 weighs 450,000 Ib, 


Our gyra- 
1 we have 
> as No, 
> concave 


re making 


world. 


Now you notice that the pulley of this 
crusher is put down on the ym here, 
down under, and it becomes irt of the 
bottom plate. This is the standard gyratory 
crusher made by the Kenned ple fo 
a number of years with the ball and socket 
eccentric. Then we made thr bearings 
here instead of two; there w no side 


pull and we found that we distril 
friction ¢ 


yuted the 
f two bearings betw three, so 
we reduced the friction ther 


least 50 
per cent, and we found that w yuld drive 
these crushers even with less power pro- 
portionately than we did the gearless 
crusher we made. 

I saw a No. 6 crusher of this type over 
at Owens, Ohio, where they previously 
had a smaller crusher, and they were driv- 
ing it with a 25-hp. motor and an 8-in. belt, 
and when they changed it to a No. 6 
crusher so as to increase their capacity, 
they didn’t have their 40-hp. motor at hand, 
so they put it up with the 25-hp. and 8-in 


belt and it was running for some weeks 





when I got there and running without ¢ 
culty. 
The Storage Problem 
Now I heard some talk here this after 
noon about storage, which is quite a prob- 
lem, I know. I have been in the stone busi- 





ness myself, in the operating end of it and 
everything. I have helped to build crushers 
and I have built plants and operated plants, 
operated some of the big plants in Canada 
and this country, too, and I find that one 
reason for storage is the fact that you have 
got a marketable stone, but you have also 
got some stone that is not marketable at 
the same time. 

As a matter of fact, there are times in the 
year when you have a demand for a whole 
lot of fines, what the Pennsylvania Highway 
Department calls chips, that is, around 34-in. 
and under. Now if you could make all chips 
you wouldn’t need to have any storage, be- 
cause your larger size you could crush down 
into chips with the gearless crusher. The 
gearless crusher that is made will produce 
all your material so you will have a market 
for it. I saw an instance of that over at 
York, Pa., some time ago. There are about 
a dozen quarries there within a radius ot 
ten miles. An order could be got there for 
I think it was 100 cars of 34-in. stone— 
34-in. and under—and nobody dared take the 
order because they had no market for any 
size over 34-in., and they couldn't produce 
34-in. stone in a 100 per cent quantity. 

The A. M. Hake Co. sent for me to s¢¢ 
if I couldn’t fix their crushers so they could 
produce that size of stone and grab that 
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hole 
way 
4-in. 
ships 
i be- 
lown 
The 
duce 
arket 
er at 
about 
us of 
e for 
one— 
ke the 
r any 
oduce 


y. 

to see 
could 
> that 


id them it was impossible, but 
ld buy one of the smaller types 
rless crusher they could add it 
and produce everything under 
did it and got that order and 
inning all winter while every- 
shut down. Now I think 

an interesting thing, because 

to store stone. If he had 

ler and attempted to produce 
other sizes with it, he would 

re them out in the field and 
etime when the market came for 
would have to collect it again. 
and everybody knows it 


ney 


money to pick up stone. 


Concave Replacement 

Now 1 will notice in this crusher the 
are so put in, and so they are in 
ess, that you can take them out 
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and reset them without taking out the 
spider. If any of you gentlemen have gyra- 
tory crushers, you know what a job it is 
to take one of those spiders off, especially 
if it is any size, and put it back again. It 
takes you pretty nearly a day to have two 
men go around there and tighten up those 
bolts after you do get it back. In this 
crusher you can take those concaves out and 
reset them in a couple of hours. I have done 
it myself often without removing the spider 
at all. It has a self-locking arrangement 
on the head here which actually locks the 
head on tighter than when it is originally 
put on. If there were any tendency to get 
loose at all, the natural action of the shaft 
would throw that head around and tighten 
it so it would never come off until it wears 


out. It is made with either a solid chilled 


iron head or cast iron head and manganese 


concaves. 


The Robins Cataract Grizzly 


By Thomas Robins, Jr. 


| HE Robins Conveying Belt Co. have 
] ; ] 


tly offered to the stone-crushing 
pe of screen so novel in its 
es of construction and operation that 
seem not out of place to tell 
thing of the history and development 
of this machine. 


The Robins company have, for many 





Fig. 1 


yyed the belt-conveying business 


of, and have done much of the engineering 
work for, a very large limestone producer. 


is company had always experienced dif- 
iculty with primary screens for taking out 
larger sizes of stone from 1% in. up. 
lhe tremendous tonnages handled at this 
plant demanded screens of exceptional 
nd mechanical limitations forced 
them to consider the development of some 
screen with a greater capacity for 
rloads than possessed by the revolving 
reens commonly used in your industry. 
It happened that the Robins company 
had developed for the screening of coal 
and coke a rotary grizzly of a type which 
Possessed great capacity in relation to the 
power required to drive it and the space 
which it occupied. In fact, these machines 











had been installed in virtually all large 
coke-handling plants and in certain large 
coal tipples such as, for stance, the steel 
Corporation's plant at Lynch, Ky., with 
a capacity of 40,000 tons per day, vhere 
Robins grizzlies were used for the sizing 
ot bituminous coal 

This grizzly was of the type shown in 
Fig. 1, consisting in a number of chilled 


iron discs, mounted on parallel shafts. It 
was obvious to all concerned that these 
machines would not stand the abuse inci 
dent to handling stone, but at the time it 
was felt that an application of the same 
principle could be made for this purpose 

After considerable experimentation, a 
model machine was constructed and tests 
were run with small quantities of material. 


The results of these tests showed that 
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the machine possessed the desired qualities 
of capacity, low power consumption, and 
ability to withstand the punishment com- 
mon to stone handling. Our friends then 
gave us orders for two of these machines 
to be shipped to their plant, with the un- 
derstanding that the grizzlies were first 
to be tested under actual operating condi- 
tions at our works at Passaic, N. J. 

We therefor constructed a lite size 
screening plant and installed the two 
grizzlies, one 6-in. mesh and one 1%-1in. 
mesh. <A quantity of trap rock was pur- 
chased from a nearby quarry in New Jer- 
sey and the tests went off without a hitch. 
lhe two machines, with the slight changes 
necessarily made evident by the operating 
conditions, are still running and giving 
satisfaction in the plant for the customer, 
who had sufficient confidence to encourage 
us to build the machines. These people have 
recently ordered two more machines. As 
you will see from Fig. 2, these grizzlies 
differ only in the shape of the discs and 
in the fact that they are more heavily con- 
structed, from those originally used in coal 
and coke plants. 


Description of Grizzly 


Since the initial installation was made, 
a number of other machines have been 
sold and are giving splendid satisfaction. 
Che machines can best be described as 
follows: Each machine consists of a 
series of shafts set on a structural steel 
base, on which shafts are mounted heavy 
chilled iron or manganese discs of such 
shape that the screening surface, com- 
posed of these discs, contains a large num- 
ber of openings of the size of the desired 
separation. These shafts are power driven. 
he drive is transmitted from motor or 
line shaft by the belt, chain or gears to 
the center shaft of the grizzly. Each of 
the other grizzly shafts receives its power 
from this center shaft, through chain and 
sprocket transmission. 

The screen is installed at an angle of 
about 20 degrees, as indicated by Fig. 3. The 
shafts revolve in the direction of flow of 
material and are driven at differential 
speeds; i. e., the shait at the top of the 
screen is turning the slowest and the shaft 
at the bottom of the screen is turning the 
fastest, the speed of each shaft being faster 
than the shaft just behind it. 

This fact, together with the angle at 
which the grizzly is set, prevents the mate- 
rial from lodging in the grizzly openings. 
The upward force applied to any indi- 
vidual lump being greater than the down- 
ward force imparted to it by the shaft 
behind, the lump is moved forward. The 
screen presents an effective screening area 


across its entire surface, and for this rea- 
son, if for no other, the machine can han- 
dle very large tonnages of material at a 
high rate of screening efficiency. The ma- 
chine can be used for either or both of 
First, scalping the material 


two purposes. 
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Scalping 


The bar grizzly is considered generally 
satisfactory for scalping purposes when 
the tonnage handled is low and the mate- 
rial is not of such shape as to clog in the 
When the 
is in excess of 100 tons per hour and par- 
load 
is particularly well 
adapted to the work to be done. It is self- 
cleaning in every sense of the word; can 


openings. tonnage, however, 


ticularly where the varies greatly, 


the cataract grizzly 


be started up with a load on; and the ex- 
perience of operators has been that no 
We 


that in the case of bar grizzlies, 


supervision is required. have noticed 
a man is 
generally standing near to keep the open- 


ings clear of material. 
Sizing 
When a screen is required for the final 
material, the points generally 
foremost in the operator’s mind are clean- 


sizing of 


liness of product, low first cost, low power 
consumption and low maintenance. The 
manner in the material tumbles 
over a Cataract grizzly gives it every op- 
portunity to pass through the screen if it 
is undersize and has a decided tendency 


which 


to jar loose any dirt adhering to the larger 
size lumps. We have a letter in our files 
from one of the users, stating that over a 
considerable period of time very careful 
tests indicated that there were less than 
4 per cent of undersize passing over this 
screen; and it is impossible for oversize 
material to pass through. 

We 
making any desired separation between 1 
in. and 6 in. 


recommend these machines for 


Where the separation de- 


sired exceeds 3% in. in size, we recom- 


Fig. 3 


mend that the 
driven 


machine be of the gear- 
type. It is likewise advisable to 
use the gear-drive type when hard trap 
rock is being screened. In the case of 
dolomite and the other less hard grades of 
stone, such as calcite, gypsum, etc., we 
have found the chain drives to be satis- 
factory. In this connection, we might add 
that one of these machines which has han- 
1,000,000 limestone is 
still in service with the original discs and 


dled over tons of 


no appreciable wear has yet occurred. 


Space and Power Required 


The machine is extremely simple to in- 
stall since it comes mounted as a complete 
unit on its base. It is necessary to sup- 
port it on two heavy timbers, merely se- 
curing it in place with bolts at the four 
corners and connecting it up with the 
power source. 

The screens occupy small space for the 
amount of work they do. A machine to 
handle 300 tons per hour is only 7 ft. long 
by 5 ft. wide. Machines having a capacity 
of 750 tons per hour are less than 10 ft. 
long by 6 ft. wide. The reason for this 
extraordinary capacity in such small space 
is that with this type of screen, its entire 
surface is at all times effective screening 
area. Compare this with a 
the material never covers 
more than a sixth to an eighth of the 
screening surface at one time. 


revolving 
screen where 


Power requirements of this machine are 
extremely low, running from 10 hp. maxi- 
mum for a machine capable of handling 
up to 150 tons per hour to 30 hp. for a 
machine capable of handling 750 tons per 
hour. It is interesting to note that in one 
plant this machine did the work previously 
done by a revolving screen requiring seven 


and two-tenths times the a 


power shown by readings. 
Summary 


To sum up the merits of this 
it has 


ichine 


been almost universally 


knowl 


edged by everyone who has seen these 
grizzlies in operation that they 
be a logical answer to the 
cheaply sizing large stone. 


ance in 


appear t 
problem of 
Their 


once a 


appear- 
action suggests at maxi- 
mum of result with a minimum amount of 
effort expended. They can no longer be 
considered in an experimental stage be- 
cause they have proven themselves to the 
complete satisfaction of some of the ver) 
largest stone producers in the country, to 
the extent that we 
from 


have received orders 


these concerns for additional. ma 
While it is probable that we still 


much to 


chines. 


have learn about this type of 
screen, it is an assured fact that the ma- 
chine has been sufficiently developed and 
satisfactorily proven to warrant the in- 
vestigation of its merits by anyone re- 
quiring a machine to perform the general 
class of work for which the cataract grizzly 
is intended. 

Now 
screen 
models 


every crushing plant has its own 
problems. We about nine 
to take care of different size sepa- 


have 


rations. 

All of you have experienced the superior 
wearing qualities of manganese steel, but 
so far we have been unable to establish that 
the increased wearing value of manganese 
is in proportion to the increased cost on 
these machines. Probably that will develop 
itself as we go along. We still have a lot 
to learn about it, but so far every one that 
has been sold has been followed by repeat 
orders. We really think we have the an- 
swer to a problem that has worried stone- 
crushing concerns a long time. 
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A New Compressed-Air Drill for 
Snake-Holing 


By Albert L. Worthen 


Vice-President, 


RATHER hesitate to bring these facts to 

| ttention of this convention because 
tation of this drill to quarry work 

in our quarry, have 
| the machine in operation for about 


t made and we 
ths. 

may be well to tell you a little 

selves. We are operating six quar- 

in the state of Connecticut, all in trap 


’ 


S9BCI1 


fox A A96X70 119X70 9X70 


Connecticut Quarries Co., New Haven, Conn. 


rock. Our deposits are of extremely irregu- 


lar surface contour with overburden of from 
nothing to 6 or 8 ft. We have always prac- 
ticed the bench method of drillit id blast 
ing, using a 35-in. piston tripod drill driv- 
ing 24-ft. holes vertically— 
at different angles—as the 
dition of the face 
might require. 


horizontally or 


strata and con- 


after previous shooting 
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X70 DRIFTER 


Large hand-hammer drill using 11%4-in. hollow round steel and weighing about 
215 lb. Equipped to operate either wet or dry 


Part List for X70 Drifter 


ir Inlet Cap 
Plug 

atchet Pin Spring 
hrottle Ratchet Pin 
Blower Button k 
Blower Button Spring 
otter Pin, 3/16x1 1/2 in. 

TEE —— 

rottle Valve 

irottle Handle (Tee) 
hrottle Cotter Pin, 3 
LEVER HANDLE 
hrottle Valve 

hrottle Handle (Lever) 
Solt, Nut and Washer 

CYLINDER AND PARTS 


Cylinder (including Studs) 
Oil Plug 

5/8-in. Stud, 
5/8-in. Stud, 


/16x2 1/8 in. 


16> 


Nut and P.L.W. (2) 
Nut and P.L.W. (2) 
0 Cylinder Front Bushing 

) Piston 

) Riflle Nut 

70 Chuck Lubricator complete 


FRONT HEAD AND PARTS 
6X70 ront Head 

7 huck (back part) 
¢ *huck Jaw (1 1/4-in. shank) 
Chuck Bushing (1 1/4-in. shank) 
Chuck Nut 
Front Head Spring (2) 
Through Bolt (2) 


\ 


R 
6X7 
19X7 
o5X71 
+X7 
X7 


69X70 
70X70 


Through Bolt 
Lock Nut and 


ROTATION 
Rifle Bar 

Pawl (4) 

Pawl Plunger 
Pawl Plunger Sp 
Rotation Ratchet 
Rotation Washer 


= CHEST 


58X70 
18B34 
61X70 
125X70 
59X70 
63X70 


VALV 


AND PARTS 
94X70 \ 


Valve Chest complete, inclu 
the parts listed below 
94X70 Valve Chest, Bare 
7X70 Valve 
8X70 R.H. Valve Bushing 
9X70 L.H. Valve Bushing 
108X70 Valve Seat (2) 
119X70 Bushing Covers (2) 
120X70 Valve buffers (2) 
10X70 Valve Bolt 
11X70 Valve Bolt Nut 
105X70 Oiler Cartridge, complete 
54X70 Oiler Bolt 


BACK HEAD AND 
Back Head Bare 
Water Tube 
Back Head Plug 
Back Head Plug 
Water Tube 
Clamp Seat 
Water Tube Rubbr Clamp 
Back Head Cap 
Back Head Cap Gasket 
Water Hose Spud 
Spud Brass Plate 
Water Spud Rubber 


PARTS 


Bushing 
Rubber 


Tripod Drilling Necessary 


I wish to state here, 
time for explanation, 


without taking any 
that we have tried 
well drilling in some plants without success 
and in other plants were unable to even 
experiment with that type of drilling be- 
cause of the impossibility of setting up a 
well drill. However, we are driving tunnels 
at the present time at one quarry where ex- 
perts seemed to believe there was a reason- 
able chance of Should the tunnel 
method successful or the improve- 
ment in well-drill methods since our experi- 
ments make either or there 
will still be tripod drilling at 
some and probably all of our quarries. 

Last summer a 
soll-Rand Co. called at my office and during 
his visit inquired if I was in need of any 
drills. I asked him why it was that I had 
to pay $450 for a drill that a few years ago 
cost $200 and included an allowance for a 
worn-out machine. 


success. 


prove 


both possible, 
necessity for 


salesman for the Inger- 


His reply was that we 
in New England were among the few who 
still continued to use and that the 
small output at the factory of this type held 


the price where it was. 


that type 


He remarked that his company had re- 
cently developed a hammer drill called the 
X70 for large work and asked that 
I consider the advisability of trying it out 
in competition with my drills now 
in use. He willing to guarantee that 

1¢ X70 would drill twice the 
equal time as the 


tunnel 


35%-in. 
was 
footage in an 
but 


would neces- 


3%-in. piston type, 
investigation showed that it 
sitate the purchase of a drill sharpener. 
(We had been doing our sharpening with 
the exception of our 7%-in. 


by hand.) 


hammer steel, 

This meant an initial expenditure includ- 
ing necessary dollies of approximately $2500 
which we would be forced to make even 
should the new drill not prove satisfactory. 
The price of the new drill was $475; how- 
ever, only $25 more than the type we were 
and which we to the 
Ingersoll-Rand Co. should 
we not feel satisfied. 


using could 


free of 


return 
charge 


I had about reached the point, 
where 


however, 
I believed hand sharpening of drill 
steel to be a thing of the past and therefore 
decided to purchase this equipment and try 
out the new drill. 


New Large Hand-Hammer Drill 


This new X70 drill is nothing more than 
a large hammer drill using 1%-in. hollow 
ground steel and weighing about 215 lb. as 
compared to 410 Ib., taking 215 cu. ft. of 
air per minute as compared with 159 cu. ft. 
of air per minute for the piston type, and 
operated on the same tripod. It is equipped 
to operate either wet or dry and our ex- 
perience has been that we make more foot- 
age drilling dry so long as the hole is dry, 
but once we strike water, as we do in some 
cases, mostly in bottom snake holes, it is 
necessary to attach the water line in order 
to properly clean the hole. 
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We started off with a set of drills made 
up the same as regards starting and finish- 
ing bits as we were using on the piston 
drill, except that the steel was 1%4-in. hollow 
round in place of 13-in. and 1%-in. solid 
hexagonal. We used the same change in 
gage each 2 ft., namely % in., and finished 
with a diameter suitable to take 1%4-in. 60 
per cent 
course we 


gelatin dynamite, although of 


always spring our holes from 


three to six timés. 

The Ingersoll-Rand Co. experts were on 
the job all the time, but the drill was set 
up and operated from the start by our own 
men. We first began by drilling a series of 
snake 
close 


holes at the quarry level keeping a 


record of the performance of thi 
drill running both wet and dry. We also 
placed a pressure gage in the air line just 
back of the supply hose connection so as to 
determine at what air pressure the drill was 
most efficient. 

The 


varies at our 


footage with a 35-in. tripod drill 


different quarries, as a result 
of the different formation of the deposit, but 
at the quarry in question the average was 
about 18 to 20 ft. per day of nine hours per 
drill; this average of 1 ld 
up due to bad seams 


air was turned into this X70 dril 


began to sit up and take notice, you 
fairly. see the steel disappearing into 
ledge as the steel used to disappe 
the old sword swallower’s at, althoug 
the pitch of the feed screw on the new drill 
was three times that of the old, the drill 
would not keep the machine cranked up, 
due no doubt, to his habit formed wit he 


piston drill 


Increased Depth of Holes 

To travel over this a little more 
the first change that seemed possi 
to reduce gage change, cut down our starter 
bit and eliminate considerabl itting. We 
therefore reduced this variation to 16-i 
—just one-half tl 
again. Results 
thereupon increased 
24 to 30 ft. with abs 

Now just a word as 
did. \s I stated before, w \ 
18 ft. to 20 ft. per 9 hr. with the pis 
drill I | | 
plant 


being a day whe 


really 


and the best 


was about 30 


would not be on 
work and they 
90 it., after 

the machine. Our average since that time, 
including drilling | | i 
ledge as well as 

about 60 ft. per 9-hr ; | wish , 
however, that this difference between the 
Sunday work of 90 ft. and the average of 
60 ft. has been almost entirely by 
the inability through lack of experience with 


caused 


the sharpener to keep the machine supplied 
with steel. had two men 
operating the pisten drill, we noy 


Where, before, we 
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man operating and one man all the time, and 
two men part of the time, carrying steel to 
the drill, although it is a fact that we are 
able in many cases to use the steel a second 
time. 


Now, my object in presenting to you 


March 


these facts is this: I believe that m 
ries still have some use for the tri; 
and if they are still using them, 
mind but that 
X70. hammer-type drill will bear 
tion by all. 


question in my 


Use of Magnetic Pulleys in Crushing 
Plants 


By J. P. Bethke 


Secretary, Magnetic Mfg. Co., Milwaukee, Wis. 


HAVE been asked to prepare a paper on 

“Magnetic Pulleys,” setting forth briefly 
their relative value as applied to the crushed- 
rock industry. This is but one of many fields 
to which magnetic pulleys can be applied 
economically and advantageously. 

I believe you will agree with me when I[ 
say that the fundamental reason for engag- 
ing in business is to serve mankind. If your 
is one of merit, you profit. How- 


best of 


sery ice 


ever, even with the intentions on 
your part your profits are affected in many 
ways. For example: If you had a fire in 
plant, even though it destroyed but 
affect 


from the damage done 


your 


just a portion of it, it would your 


profits, not so much 


to the part of the plant, as the effect it 


would have in production. Each operation 
s a link in the chain, and where this link is 
affected in any way it affects profits 


It would be considered very poor judg- 
ment on the part of a business man if he 


neglected to insure his plant against fire. 
\nother effective means of insurance is what 
is known as U & O—Use 
Many 


insurance, but I dare say 


and Occupancy. 
business concerns carry this kind of 


that to consider 


a magnetic pulley as an additional form of 


this kind of insurance has entered 


never 


ads 


their minds. Magnetic pulleys are use 


d 
d 


ing 


1 means of protection to crushing, grin 


ind pulverizing machinery and guarantee 


100 per cent operation. 
This 


form of protection is not alone a 


means of preventing costly repairs to such 


equipment, but adds longer life to them, and 
would be 

Usually 
kind are 


Where 


used, 


also prevents a shut-down, which 


necessary in the 


the repairs to 


event of repair. 
equipment of this 
small as compared to the 


time lost 


crushing and grinding machinery is 


it is generally considered the vital or throb- 
bing element of the whole plant. If thi 


equipment is shut down even for a 


time, it affects working of the entire plant 
and a considerable amount of money is lost. 
One would not think of buying a magnetic 
pulley as he would a crusher or pulverizer. 
Why? Because a magnetic pulley in itself 
is not a considered 
very much the same as insurance. It keeps 


the plant operating continuously by elimi- 


necessary unit, but is 


nating iron and steel or what is commonly 
known as “tramp iron,” from getting into 


the crushing or pulverizing machinery and 
wrecking it. 

Since iron is so universally used, and so 
necessary to industry, it is obvious it will 
be found most everywhere and 
around industrial plants. In 
iron and scrap, 
hammers, 


pecially 
rock ries, 
such as 
tools of 


steel broken drill 


points, various kinds, 
railroad spikes, coupling pins and ever 
way into the material 
difficult to detect on 


large bulk handled. This is very often the 


1 chain 
finds its which is 
very account of the 
cause of considerable damage wher« mag- 
netic pulleys are used. So much trouble is 
being experienced that producers of crushed 
rock, are giving more 
thought to the protection to this kind of 
equipment from “tramp iron.” 
lations are 


cement, coal, etc., 


New instal- 
being made nearly every day 
where magnetic pulleys are specified, and 
in old installations the cast-iron head pulley 
which has been used is being replaced by 
magnetic pulleys. Nearly every day 


finds 


some new uses for them. 


Magnetic pulleys in themselves are an in- 
expensive piece of 


equipment to operate. 


They simply replace the head pulley in a 


conveying system, and when once installed 
They do 


additional 


no further attention is necessary. 


not require any great amount of 


expense for the electric 


and littl 


current necessary 


or no attention whatever from the 
as the operation of these pulleys 


tramp 


operator, 


iron from the material is 


removing 
entirely automatic. No piece of tramp iron, 
regardless of how large or small within 
the range of capacity of the pulley, ever 
escapes. 

to refer to an in 


[ would like 


which, by the way, is one of a great many 
of a similar kind where the material on t! 
helt is approximately 10 in. deep and 15 

f rock are handled by this conveyor 
in an 8-hour day. This pulley has been in 
operation considerably more than a year, and 
during this period not a single piece of iron 
Previous to the 
time of this installation, from two to three 
times a month the plant was shut down for 


has passed into the crusher. 


several hours to take up the bearings and 
make the necessary repairs. Two men were 
stationed as pickers to look for and remove 
by hand any tramp iron they might see in 
the material. With this precaution they still 





eal of trouble which has been 


inated. 


installation consists of 

y 30-in. face “high-duty” 
which delivers material to 
four gyratory disc crushers 
three 48-in. and one 34-in. size. 
ment was scarcely able to be- 
great an accumulation of iron 
ved in the average run of 1500 
per 8-hour day. By the 100 
siency of the magnetic pulley 
allation early in 1921, the con- 
ration of the plant saved the 
usands of dollars, to say noth- 
limination of the expensive re- 
replacements and the necessary 
caused by the making of 


Big Damage Saved 


pulleys as a means of protection 
; equipment far outweighs the 
installation and operating 

l gyratory crushers 
cost the management 
dollars in a single breakdown. 
instance that has come to our 
tooth from a steam- 
having worked itself loose 
nveyed material and without 
iagnetic pulley, was discharged 
ryratory crusher, bending the 
haft and completely dis- 
this repair it required 
plant being shut down 


tX iarge 


known to 


in} 
which a 


make 


sense of security from 
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the fact that nothing of this kind has ever 
happened in your plant, just as one might 
feel a sense of security never having had a 
fire, still you would not want to be without 
a magnetic pulley as it is just as sane and 
sensible to protect your crusher, grinding 
and pulverizing machinery as it is to protect 
your plant or equipment against any other 
hazard. 

The feeding of material to the crusher 
may be done by some other means besides 
belt conveyors, and not having such a belt 
conveyor in your plant, you may wonder 
how a magnetic pulley could be of any use 
to you. Such conditions have been foreseen 
and provided for. Short-belt, magnetic-pul- 
ley separators have been built so that the 
material can be shoveled or discharged on 
them by any simple means, and tramp iron 
be removed from the material before it is 
discharged into the crusher. Our engineers 
have made layouts to meet many special 
conditions. This service is gladly rendered 
without any additional cost whatever and 
is given to prospective users of magnetic 
pulleys or magnetic-pulley separators. 

These pulleys, or pulley separators, oper- 
ate very much like the ordinary cast-iron 
pulley except that direct current supplied 
to the coil windings which magnetize the 
You interested in 
knowing something about their construction. 


steel casting. may be 
They consist principally of steel and copper, 
the steel casting forming the body of the 
pulley and must, in order to be built right, 
be of the very best grade of low carbon 
dynamo steel, 


properly proportioned with 


heavy walls and hub cast-spool fashion. 
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A single rough casting weighs from 150 
lb. to 2% tons, depending on the size of 
pulley. The casting is machined and assem- 
bled on the shaft. It is then very carefully 
insulated with the best grade of insulating 
material, and the windings, consisting of in- 
sulated copper magnet wire, are wound on in 
layers very much as thread is wound on a 
spool, the amount of copper wire used de- 
pending on the size of pulley, ranging from 
60 1b. on the very small pulleys to 1% tons 
and more on the large pulleys. The steel 
casting, when machined, is provided with 
grooves in which a coil covering is fitted. 
After the coil is completed and the neces- 
sary electrical are made, the 
electric current is switched on and a pre- 
liminary test is made, usually with about 
50 per cent more current than is ordinarily 
used. This is done for the purpose of care- 
fully testing the windings. Later a high- 
voltage test is put on to determine whether 
or not the insulation in any way is faulty. 

After the windings and the test are com- 
pleted, the coils are moisture-proofed so 
that the magnetic pulley will operate under 
wet conditions without giving any trouble. 
After these precautions are taken, the coil 
covers are fitted in place and the pulleys 
are put into the lathe and crowned. Before 
shipping, a final test is made so that a pulley 
in leaving our plant will operate indefinitely. 
Hand books containing valuable data and 
information on “high-duty” magnetic pulleys, 
together with any information that might be 
interesting on this subject, will be gladly 
furnished by addressing the Magnetic Mfg. 
Co., Milwaukee, Wis 


connections 


Conquering Cut- Throat Competition* 


By G. W. Hafner 


Manager, G. W. Hafner, Inc., Auditors and Industrial Engineers, Chicago 


universal urge in the 
how 
What 


from their own 


a better world, 
stand against it! 

theirs 
practical men making a 
All that 


they 


end! 
that 
a peculiar thing: 


substantial 
lls All 


here is 


scorn 


program of 10 years ago is 
structure to which the 
ht it is now pointing 


workmen's compensation, the 


child 


he initiative and referen- 


prohibition of labor, 
rank deposits, rate regula- 
The very edifice that has 
builded in the 

he is now consecrating 
votion. For it is the established 


IS enough. 


tf his clamor 


wrath 


> is, Of course, that men 


these things and try to ram them 


troub 


throats. 


This may be done taste- 
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fully; it may be done courteously; the 
} 


method of forcing it upon us may be sac- 
charine, but we resent it just the same. 
When men, with violent arrogance, say to 


have got 


us, “You to do this thing in a 


certain way,’ we resent that. When they 
undertake to restrict our liberty of 


that. 


fully and as sweetly as silk and satin, but 


choice, 


we resent They may do it as grace- 


we resent the thing. The most of us are 


very largely fighting for the maintenance 


of our own business, and we feel obliged 


to treat everybody suspiciously, to repel 
everybody. The unfortunate necessity which 
we have inherited from the that 


A man is so obliged to defend 


ages are 
gone by is 
himself against bias, and 


various other inclinations and tendencies on 


pride, avarice, 


the part of those about him, that he forti- 


fies himself in a kind of hard way by re- 


sisting everything that is presented to him. 

There was a Southern-born colonel of a 
negro regiment of the United States army 
whose first name 


was James. He was a 


small, dapper man, very dignified and very 
much aware of his own importance. 

He had organized three baseball teams in 
his battalions, and started a series of games 
One aft- 
ernoon two of the clubs were playing an 


for the regimental championship. 


important game of the series. The 


commander, watching from the _ sidelines, 


thought the rivals were not showing suffi- 
cient spirit, 
fits that 


and decided to show both out- 


ginger was requisite. He yanked 


off his service coat, grabbed a bat and de- 
clared himself 


“Now, then,” 


into the game. 
he stated, as he advanced to 


the plate, “for just so long as I’ve no 


shoulder straps on, | want you boys to treat 
me as if I were one of 


you. [’m not your 


colonel; I’m a player. Let’s go!” 

The pitcher sped the ball across the plate 
and the colonel cracked out a three-bagger. 
He tried to stretch it into a homer. As he 
turned third the dead the 
coacher for his side opened up: 

“Run, 


base on run, 


you pore lil’ sawed-off, knock 
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kneed, bow-legged, pop-eyed, homely white 
runt! Run! Run! Now slide, old Jimboy, 
hotdam you—S-L-I-D-E!!!” 

The colonel slid and got there. Then he 


went over and put on his coat. 


The Misfortune of Our Inheritance 

Yes, we are all constantly trying to keep 
somebody from taking advantage of us. 
This, however, is not a virtue; it is part of 
the misfortune of our inheritance from past 
ages. Look, for a moment. We all see 
that the human race, however it comes into 
the world, comes through the gate of weak- 
ness, of want, of imperfection. Every child 
that is born is at first but an empty sack. 
Whatever fills it thereafter has to be gained. 
Paupers we come, crying, absolutely help- 
less, without power to do anything, lying in 
the arms of wisdom and love. And we are 
to learn everything, and by unfolding ex- 
perience to come to some capacity of self- 
government and of self-care. The whole 
world creeps first, and pules, and cries, and 
wails—comprehends nothing, knows noth- 
ing. We are all at zero when we are born. 
We can cry; we can suck; we can sleep, 
and that is the sum total of our functions. 

Now, what is it in childhood that makes 
the model or conception of manhood? It is 
not that the child loves, though the love of 
a child is precious. It is not that the child 
is weak; though we delight to protect its 
weakness. It is not that the child is ig- 
norant. It is that in childhood universally 
there is the impetus and aptitude to learn. 
It is not a sense of ignorance so much as an 
appetite for knowledge; and the whole force 
of the nature of the child, the entire im- 
pulse of the child’s mind is, “What is this? 
What is that? Tell me about this! Tell me 
about that!” And the child sits artlessly 
and receives what everybody tells it. It is 
hungry for knowledge. 

Friends, the same thing is true of the 
human race. I think, irrespective of the 
theories and philosophies held by human be- 
ings, the facts of history will state with 
louder and clearer emphasis from this time 
on, that the human race came upon the 
globe at an extremely low point. Men were 
created at the very minimum point of hu- 
manity—as near to zero as it is possible for 
human beings to live. Historically, the un- 
folding of men has been very gradual; and, 
beginning with very little knowledge and 
with still less function, they have come up 
gradually into knowledge of agriculture, of 
the mechanical arts, of legislation, of manu- 
facturing industries, of trade, of commerce, 
of civil polity, of organization. When we 
look at the facts, they are these: That man 
appears to have been created at the bottom; 
that God’s plan has been to take men at 
their germinant point—at the alphabet of 
their faculties—and, little by little, to spell 
out civilization by gradual instruction, until 
the present day. 

The conflict has not been economical: 
there has been more suffering than was nec- 


Rock Products 


essary for the results that have been gained. 
Men have been ignorant of the causes be- 
hind effects; the world has been left to find 
out the best way it could, and it has been a 
stumbling way at best; mankind has learned 
by blunders and tentative processes; the 
world has lived empirically, and it has 
stumbled like a blind man; people have 
made wide circuits when they might with a 
few steps have traveled the same distance. 
They have turned again and again upon 
their own paths, working up by spirals al- 
most endlessly extended. 











We Are Bundles of Capacities 


Now, it has been like this in every phase 
of human life that you can think of—in 
every department of man’s effort. Each one 
of us here is simply a bundle of capacities, 
depending for his development upon the 
kind of things he comes in contact with, 
upon the men he meets, and upon the knowl- 
edge which he obtains. That is the real 
fact, I may say, in respect to nine out of 
every ten, yes, 99 out of every hundred of 
the people of the whole world today. 

When you look upon men as they actually 
are, what do you see? Do men start in 
business wise, farseeing, strong, experienced, 
judicious? Do not individual business men 
yo into trade and industry, in the vast ma- 
jority of cases, at an extremely low point, 
and rise up in development from that low 
point—subject, for their success, to growth, 
development, education, unfolding? 

Every business has its peculiarities and 
mysteries, its crooks and turns, a knowledge 
of which cannot be acquired by intuition. 
The shrewdest business man will admit, 
after 20 or 30 years’ experience in a certain 
industry, that, though they thought them- 
selves wise when they embarked in it, they 
were really very ignorant, and that they 
have not yet exhausted all the facts relating 
to it. 

Holding to Best Practice 


We are all agreed, then, that this is the 
way business men develop their capabilities ; 
that this is the way they make their enter- 
prises successful: By learning all they can 
about their business; by study; by applying 
means to ends; by adopting the best prac- 
tices in vogue at the present time. Ah! 
there’s where we so often go wrong. 

When we go into business we lay our 
plans on a basis of business as it is then. 
Whether consciously or not, we assume that 
things are to remain just as they are now— 
same kind of railroads, same methods of 
doing business, same kind of clothes, same 
kind of machinery, same kind of practices, 
throughout all the realm of human action. 

Of course not, friends! That isn’t the 
way the world is made. The fact is, the 
whole earth is continually hatching. Spring 
is on in the business world. There is a 
development of thought, of commerce—in 
every form of industry and trade. There 
are more organizations, more versatility, 
more and better business methods. All the 
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facts of business, the philosophy of admin. 
istration, the economic theories applied to 
the affairs of trade and industry—these are 
things in regard to which every few 


years 
puts the world in a different posi There 
are continually new facts to be generalized, 


new deductions to be drawn, ney 
to be put upon points of importa: 


emphasis 


Old Systems Do Not Fit Us 


Old systems and frameworks which were 
wise and good a few years ago do not fit 
us now. They must be let out somewhere. 
They must be enlarged in some places and 
changed in other places. They were ad- 
mirable for the times in which they were 
put into practice and for the work which 
they did; but you might as well go to war 
in our day with the chariots and horsemen 
take the 
systems of the past and with them go into 


of the old Assyrian empire as 


the business conflicts of this later day. The 
fact is that in many businesses, the old, 
time-tried policies and methods are just as 
much out of tune with the times as the 
prairie-schooners of ’49 in comparison with 
a modern Overland Limited. 

“Well,” somebody says, “but my business 
has grown and prospered under old, time- 
tried methods and plans and policies—these 
things are proved, dependable, known. Am 
I going to substitute unknown, untried plans 
and methods for those with which I am 
familiar?” 

Well, let’s see. The highway commis- 
sioners of the state in which you live lay 
out a great road; and when they have 
bridged the streams, and filled up the val- 
leys, and paved the surface, and marked the 
dangerous curves, you can travel between 
point and point with great comfort. But 
you say, “I have a bridle-path that is more 
familiar to me than the state highway. True, 
it is covered with mud in winter and dust 
in summer, and it is filled up with ruts and 
chuckholes, but then, you see, I know all 
about the bridle-path and I am not at all 
familiar with the highway.” 

We are like persons standing on the cold 
steps of this building, with their overcoats 
and furs buttoned up around the neck, 
afraid to go in-to the warmth and the com- 
fort. 

Keeping Up with the Times 

Friends, we have to keep up with the 
times if we would reach the highest possible 
development in our business. We must con- 
stantly improve methods, plans, policies. 
Now, it seems to me that what we need in 
business is, not to go back to old systems, 
or to cling to old methods, but that we 
should search for these things which stand 
connected with the development of modern 
business, and work together on these com- 
mon grounds. 

What are those things? In the first place, 
right facts and figures guide and control 
any business. Every business has expenses 
which are waste. It is, the money that gets 
away without bringing any return. This 1s 
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that saps the life of the business, 


i nerhaps destroys it. Not always is this 
kind expense easily detected, for it may 
be hidden in the totals. An incompetent or 
lazy employe may give less in service than 
he t s in wages; a team or truck may 
be i for a day or two; other conditions 
may forcing your overhead up where 
income is less than outgo. 

Now, the right sort of bookkeeping and 
cost-finding makes it possible for you to 
find the reasons for high overhead expenses. 
Figures will prophesy for any man if they 
come to him in the right sort of shape. 
What are my sales? What are my expen- 
ses? What is the percentage of expenses to 
sales? What is my turnover by lines? What 
is my profit by lines? Where are the leaks? 
These are the questions that can be answered 
easily and quickly, if you have adequate 
accounting methods. 


Confidence in Business as a Whole 


But there is a larger and more important 
consideration involved in this question. The 
day has passed when the individual business 
man could stand alone. It was not so long 
ago when trade associations could not reach 
their highest development because of mutual 


jealousies. That is no longer the case. 
New business men are coming to look upon 
their industry as a whole. Individuals are 
learning that, irrespective of how well their 
own business is conducted, they cannot suc- 
ceed in the long run unless and until the 
entire industry is put upon an efficient basis. 
Business men today realize that confidence 
must be centered in business as a whole. 
They are beginning to understand that what 
hurts one hurts all; that business as a whole 
finally regulates their individual endeavors, 
their profits, their successes. 

This being the case, business men are join- 
ing hands to do these things together. They 
are co-operating in establishing uniform ac- 
counting methods which assure that all the 
units shall introduce the same system, and 
compile their costs in the same way, so that 
they may be amenable to comparative an- 
alysis, and thus make possible the setting 
of standards. 

Thus knowledge of facts replaces guess- 
work, and uniform accounting becomes one 
of the master keys to business economy and 
efficient management. I will make it clear 
later, by some charts, that a wide adoption 
of a uniform system of accounting will be 
a benefit to the co-operating member. Not 
only is he thus enabled to obtain standards 
of comparison, but he is also able to obtain 
the benefits to be derived from a knowledge 
of how the industry as a whole is moving, 
which makes possible the drawing of valid 
conclusions of great practical importance in 


the management of his own particular enter- 
prise, 


Some Graphic Representations 


Let me show you a few of the kinds of 


information that could be furnished to the 
industry 


as a whole, if this plan were put 
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into operation. The charts do not cover 
the entire range of information; they are 
merely suggestive of the kind of informa- 
tion possible to be worked up. 

The first chart is a graphic representation 
of the total expenses of a given group or 
of the industry as a whole, together with 
the various departmental or group expenses 
that make up the total. This shows the 
fluctuation of expenses for six months of a 
certain year. Note that beginning with the 
month of February all expenses begin to 
decrease, presumably because business be- 
gins to pick up. Now, suppose you could 
be furnished with information of this kind 
month by month during the year, could you 
not gage your own business by this standard 
of the business of your industry as a whole? 

The next chart represents the percentage 
of profit existing in the sale of all com- 
modities, as represented by the solid black 
line as well as the margin of net profit 
earned on specific items. If each man here 
could compare the profit he is earning with 
the profit being earned by the whole indus- 
try, would he not be in a position to know 
whether his own particular business was 
about right? 






On the third chart we have a graphic 
analysis of the business of an entire indus- 
try for a period of a year. The total sales 
for the period are shown as 100 per cent; 
the cost of sales as 70 per cent of the sales; 
the gross profit as 30 per cent; the total 
expenses as 20 per cent, made up of groups 
1, 2, 3 and 4, showing 4, 4%, 614 and 5 per 
cent respectively; and the net profit there- 
from as 10 per cent. 

Suppose that every man in this associa- 
tion could compare his cost of sales, his 
gross profit, his total expense, his depart- 
mental or group expenses, and his net profit 
for each of the different kinds of goods 
sold, with a composite picture such as this? 
Wouldn’t he be able to say definitely 
whether his expenses were high or low, for 
instance, by comparing them with the 
charted results of the whole industry? 
Wouldn’t such information serve as an in- 
centive to reduce expenses in case they were 
high; or if they were lower than the aver- 
age, to keep them so? You have heard the 
story of how Carnegie used to pit one fur- 
nace against the other and one plant against 
the other. The same principle of human 
nature holds true here. 

Let us look at the next and last chart, 
which illustrates the fluctuation in commod- 
ity prices over a series of months. A de- 
sire is always present to know the relation- 
ship between one’s own prices and the prices 
being asked by your competitors in the trade. 
If such a chart as this were constructed 
monthly for each of the different commodi- 
ties dealt in, it would show you just how 
your own prices stand in comparison with 
those being asked by others in the same 
industry. Information of this kind is of the 
utmost value to any business man, and all 
of it could be furnished without divulging 
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the actual figures reported by any single 
concern, since the information is all worked 
up in the form of percentages. 

Now you say, “That is all very fine in 
theory, but can it be done?” Perhaps I can 
answer you more clearly by referring you 
to what other industries have done along 
these lines. One of the activities of a cer- 
tain trade association is to distribute to its 
members the fundamental statistics of their 
industry. These consist of statistics of pro- 
duction, output, shipments, unfilled orders, 
costs, sales, stock turnover, etc. 

This association conducts standard cost- 
finding work for its members. In this work 
the cost department automatically collects a 
large amount of information concerning 
material, labor and burden charges; the re- 
lation of profit to capital invested ; the turn- 
over of stock and of labor—all subjected to 
technical analyses, and the ratios, laws and 
standards set forth and explained. 

Another association uses the composite 
figures reported by its members to set up 
standards of performance, by which any 
member may gage the efficiency of his con- 
cern. A well-known association of whole- 
salers has for some time been conducting 
investigations to determine the relation be- 
tween turnover and profit. 

Such being the advantages of uniform ac- 
counting methods, it might be expected that 
they would be adopted voluntarily. It is not 
at all uncommon to hear complaints of “cut- 
throat competition,” and to be assured that 
these competitors are not so much unscrupu- 
lous as ignorant. They do not know accu- 
rately the cost of the various commodities 
handled; they have no proper accounting 
methods, and therefore, especially under 
pressure, sell at or below cost. 

Why not at least insure, by the co-opera- 
tive adoption of a uniform system of ac- 
counting, and the clearing of general infor- 
mation through your association or otherwise 
for publication, that your competitor shall 
not be ignorant of what it actually costs 
to do business. If he insists on being a 
“cut-throat,” let him at any rate sin know- 
ingly and in the pitying sight of all. 


Every Business Man a Student 


As to a man who is attempting to conduct 
his business to the best advantage, it is a 
great deal better for him to know specific- 
ally where it is that he fails; where it is 
that he excels. And he can know this if he 
has some standard with which to compare 
his own business operations. Every man in 
business is a student, constantly studying, 
constantly learning. The question is, what 
have you learned? Are you stronger any- 
where than you were? Are you better any- 
where? Are you gaining? Do you feel as 
a business man that you be in touch with 
conditions, both inside and outside, so that 
you must, day by day, have some means of 
knowing just how you stand by yourself, 
and just how you stand as compared with 
your industry? 
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If so, then there is hope for you; there is 


reason to believe that Fortune is smiling 


upon you. And if you can get information 
and help from an arrangement such as we 
have been discussing, isn’t it a part of wis- 
dom to lend your support to the movement? 
Of course this is not obligatory upon you. 
I declare the right of every man to conduct 
his business in any way he sees fit, with or 


without information, internal or external. 


But 


school system of the country when I declare 


well, I do not attack the great common- 
the right of every man to get an education 


without this common-school 


system 

If a man comes to me for examination, 
and I find that he knows arithmetic, 
writing and geography, and that he has 
learned these lying on his belly before a pine 
fagot with no one to teach him, am I to 
turn him out because he did not go through 
the common school ? If he has what the 
common school was built to give him, that 
is all I ought to ask. But if you ask me 


whether I think the common school 


is whe re 


people ought to get an education, I say yes. 
The common school was designed to extend 
general knowledge, and it ought to be estab- 
lished and maintained everywher« 


Does 


not our common-sense tell us that 
the way to study anything is to go to the 
center of it? The way to study the con 
tinent is to cross it, or go to the heart of it 


The best way to study a piece of machinery 


is not to stand on the outside and look in, 


but to go in with 


the engineer and take our 
place among the belts and the pulleys and 


the cylinders and the wheels—study thi 


ma- 
chine as a whole 


Likewise, the way to study our own indus- 
trial problems is to do so in the light of the 
facts of the industry as a whole. There is 
no perfect individual 


business; no single 


business large enough to represent the trade 


in all its developments. It takes all manner 


of individual enterprises to do that 


Some 
facts are brought out in one business, and 
other facts in another business. The indi- 


vidual business is limited. It takes all kinds 
of business men to make up that composite 
picture of the industry as a whole against 
the background of which you can measure 
your own business as by a measuring-rod 
No man can scoop up to weigh or meas- 
ure that wonderful efflux of light and heat 
that comes from the sun, going everywhere 


And 


are in a room, there is only as much light 


and filling infinite space. yet, if you 


as can get in at your window. But if 


go outside, the 


you 


light will strike you from 
all sides; you will have an effulgence of 
light. 


coop yourself up in 


Hence, if you are wise, you will not 
individual 
business, but will place yourself where the 
light of business as a whole can shine full 


your own 


upon you. 


Conclusions 
In conclusion, let me say that all indus- 
trial disorders are accompanied by a large 


In- 


element of mere talk and wasted time. 
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stead of trying to remove or improve bad 





conditions, men talk, or have somebody else, 
and let it go at that. This is not an indict- 
ment; it is merely a statement, absolutely 
irrefutable. But if we are ever going to do 
anything, we must make up our minds to 
do it now! 

It is at this point that the danger lies; 
I think that 
second thought,” to the average man, almost 
Men 
who have in their first impulse aspirations, 
a lightning flash of understanding, a nobil- 
ity of purpose when they came to submit it 


and, as a general rule, “sober 


always deteriorates his best instincts. 


to “sober second thought,” 


rasp it down, 


take off the color and the beauty, deprive it 
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of freedom and scope, and leay ordid. 
Only now and then is there found a man 
who says, at the first, “! won't,” who, 
on reflection, changes his mind ar 5, “T 
will.” 

Thousands of men there are en 
duty shines out suddenly, say, rail !” 
who, when some noble objective ents 





itself, open their arms and say, 
field of promise 


opens before them, say, “I’m go1 9 


5s ) 


forever!” who, when a 


into that!” but when they have tir O re- 
flect say, “Well, I said I would ¢ ut I 
guess I’ll think about it awhile!” And then 


they pass it up. Are you, too, going 
this up? 


Discussion of Cost Accounting 


I just want to emphasize 


D* BOWLES: 

one point that I mentioned yesterday 
morning, and that is the importance of keep- 
ing accurate figures when you are trying 
out something new, that is, technical cost 
of cost accounting 
with 


accounting. 
that 


It is a type 
income 
tax or determination of your profits directly, 


has nothing to do your 
but it is important when you are trying out 
new things to keep exact records of the 
conditions and 


costs 


There is a 
tendency when somebody starts something 


involved. 
new to sometimes over-emphasize its ad- 
vantages, to exaggerate a little, not knowing 
exactly what the figures are. 

On the other hand, if he is disappointed, 
there is a tendency for him to over-empha- 
size the bad qualities of that method. It is 
very important, I find in my work, to deter- 
mine what conditions when 
you are trying out something new; if you 


are the exact 
are trying a drag-line scraper instead of 
the interest on 
between the two methods, the 
number of tons handled by the two methods 
and the cost, so that we will get some idea 


a steam shovel, determine 


investment 


in a general way, of what the conditions are 
under which method works to best 
advantage. That is a type of technical cost 
keeping that I would like to emphasize so 
that when we try to work out what are the 
best methods under certain 


each 


conditions we 
have something tangible to work on. If 
we just have an expression of opinion that 
this method is better than another, it is like 
a jury trying to arrive at a verdict without 
having anything but hearsay evidence, and 
that isn’t very good evidence. 

I just mention this because I am continu- 
ally trying to get a line on new methods and 
new equipments, on conditions under which 
they are most successful, and I would like 
to base the conclusion as nearly as possible 
on actual facts. 


Discussion of Depletion 


IRVING S. TUCKER (Connecticut 
Quarries Co., New Haven): Does the gov- 
ernment give you a figure for depletion? 





MR. 


GRAVES: No, it has not. Has it 
you? 

MR. TUCKER: Yes, about half a cent 
a ton. 

MR. SPORBORG: I would say that in 
1916 we were audited by the Internal 
Revenue Department, and the field agents in- 
formed us that where the deposit was so 
large in extent and the quarry purchased 
long ago so low that the relationship be- 


tween cost and content was such as to make 





depletion negligible, that it was the 
tice then of the Treasury Department to 
allow one-half cent per ton as an arbitrary 
figure; and the auditor at that time set up 
a depletion reserve for us and made such 
allowance on the basis of one-half cent per 
ton of crushed stone sold. Of course, you 
must bear in mind that was in 1916. I have 
heard since then that was called 


some one 


upon to take a depletion account of one- 
tenth of a cent. It is a fact that the 
often 
by field auditors in setting up reserves in 
their reports and audits. 

MR. SLOAN: We have been allowed 
144 cents a ton on limestone and 114 on 
gravel in a production that 
amounts to something like about 8,400,000 
tons a 


de- 


partment overrules statements made 


sand and 


year. In our granite quarries we 
have been allowed 5 cents a ton. 

MR. HALL: On what was that based? 

MR. SLOAN: It was largely based upon 
the period of the time for which your de- 
posit can be operated. Each plant, in my 
opinion, is an individual problem. 

MR. HALL: What depreciation do they 
allow? 


MR. SLOAN: Ten per cent on plant 
equipment. 
MR. SCHROEDER: I just want to 


mention that we are allowed one cent a yard 
for depletion, and that is not only yards 
sold, but the yardage that we produce. 
MR. GRAVES: Gentlemen, A. R. Wil- 
son, of California, told us at a luncheon the 
other day that he is able to make a profit by 
selling ballast to the Southern Pacific at 
60 cents a ton and selling them 3300 Ib. to 
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Now whether or not that is due 
m of cost keeping or due to operat- 
hods, there is no one more capable 
g us than Mr. Wilson. 


Cost Summary Sheet Used by General 
Crushed Stone Co. 


\VAS merely going to say that I had no- 


a great deal of pleasure that 
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members somewhat 
I think they 


are interested because it is the only one 


certain seemed to be 


interested in that cost sheet. 
here; nevertheless, I noticed some copying 
down the items which we have, and I have 
told a number who have been good enough 
to speak about it that we would be indeed 
glad to send out copies of our cost sheets, 
the forms that we use, the methods we use 
who would take 


to anyone care to 


COST 


PER TON 
P.R. MTL 
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trouble to send us a letter requesting it, 
and that will save copying that. If any one 
is sufficiently interested to copy that, I sup- 
pose they would be interested enough to 
write a letter, and I would be very glad to 
see that a copy was sent. 
PRESIDENT SCHMIDT: 


very offer on the 


This is a 
part of Mr. 
I understand that there are other 
people in the room who have some memo- 


generous 
Graves. 












































ons Per NET TONS TOTAL 
Car NET TONS 


IDLE 


PLANT FOR 





AMOUNT TOTAL PER 
NET AMOUNT TON 
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randa; perhaps they would like to get to- 
gether and compare notes. 

MR. WILSON: I think, Mr. Graves, that 
possibly I had better wait until some other 
time this afternoon. There is one important 
point that I want to make and that is this: 
I believe that this association should have 
an accounting department, something that 
will develop uniform accounting. 

I would like to read to you what occurred 
in the San Francisco Contractors’ 
tion, or, 


Associa- 
it is technically termed the Con- 
tractors’ Association of Northern California. 
They had a convention similar to this one 

of course, much smaller—about three weeks 
ago, and they took action on two important 
subjects; one was an engineering depart- 
ment and the 
Many of the contractors in California have 
gone broke during the last ten or twelve 


other cost accounting 


was 


years in trying to build highways for the 
state of California under and 
specifications that were very unfair to the 
contractor, and many contractors went i 
the business not knowing the cost data, 
understanding the cost, in 
getting water to the job for concrete roads, 
and other items that entered into it; 
contractors’ decided the best 
thing to do was to have a uniform system 
of accounting, so that all the 
either members or not, could have access 
to these sheets so that the contractors would 
be less liable to leave out the 
items. It was a very short time ago 
a contractor, whenever he got a job, would 
figure around and say, “Well, what did | 
leave out?” 

I will just read this to you, Mr. Chairman. 

“At a recent meeting in San 
the Contractors’ Association of 
California voted to engineering 
and accounting bureaus whose purpose will 


conditions 


many cases, of 
so the 
association 


contractors, 


important 
when 


Francisco 
Northern 
establish 


be to aid members in keeping the cost of 
doing work to a 
general use of uniform accounting systems. 

“The 
who are engaged chiefly, or at least partly, 
in highway construction, and it is chiefly to 
this field that the activities of the 
reaus will be devoted. 

“Members 


minimum and_ securing 


association has about 70 members 


new bu- 


are to be 
special services rendered by these bureaus 
which are thus to be made self-supporting, 
if possible. However, to start the plan, the 
association has authorized the annual expen- 
diture of $10,000 for the Engineering Bu- 
reau and $6000 for the Accounting Bureau. 
This will available for all 
high-grade services at a cost less than could 
possibly be secured if members independ- 
ently retained experts in these two 


charged for any 


make members 


lines. 
“The Engineering Bureau will check over 
specifications to warn members against con- 
ditions and requirements that may be to 
their disadvantage. Second, make field ex- 
aminations and reports covering sources of 
materials, etc., on all important road jobs 
on which bids are asked. Third, make cross 
sections and otherwise check figures and 
estimates of state or county highway engi- 


Rock Products 


neers on contracts awarded and during the 
progress of construction, serve on call as 
engineering consultant to the contractor, par- 
ticularly in disagreements or disputes, and, 
fourth, to represent the association in con- 
ferences of hearings where expert engineer- 
ing Opinion is required. 

“The Accounting Bureau will first canvass 
and inspect the accounting systems now in 
use by members and will then compile an 
accounting system that can be applied by all 
The 
endeavor to secure the 
general adoption of this system by members 


members to their highway contracts. 
bureau will then 
and also by the state and county depart- 
ments insofar as this will aid in reducing 
the cost of compiling, analyzing and com- 
paring estimates on work offered for con- 
tract.” 

I think, gentlemen, that a cost account- 
ing bureau would be a very fine thing for 
National Crushed Stone 
so that we would all be 


this Association, 
foot- 
ing, and, as explained by the speaker, that 
we would understand and be able to apply 


on the same 


the other man’s cost figures to our work 
and to look for leaks. 


Ballast Business in California 


Mr. Graves spoke of 
for 60 cents a 
3300 Ib., it is 


we don't 


our selling ballast 
3300 lb. It is not 
to the cu. yd., but 


yard of 
3000 Ib. 


care about the cu. yd., we sell it 
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by the ton (60 cents) entirely. We s 
ballast to the Southern Pacific Co., 
coastline, and they take our surplu 
capacity at the plant is about 2300 to; 
8 hr. Now there many times 

the year when our commercial busin 
not large enough to use that demar: 
then we go to the chief engineer 

Francisco, and he will lay out a 

program to use that surplus. We 
therefore, afford to sell it at that pri 


ll that 
on the 

our 
is for 
are luring 


SS is 


Our quarry cost last year, inclu 
items of that cost, was 41 and a fraction 
cents per ton of rock delivered on th: 
including hydraulicking. We 
overburden of 40 or 50 ft. by means of 
water pumped up from a river. Som 


cars, 


remo the 


f it 
is too hard to wash, so we have shoot 
that first. We 


blast the ledge. 


wash it down and ha 
Last year we put the rock 
on the car for 41 cents. That is the highest 
cost we have had for several years, but 
we are paying higher wages now. 

MR. SPORBORG: Do 
40 ft. of dirt that 
draulically ? 

MR. WILSON: We have between 40 and 
50 ft. of all kinds of dirt, some of it is very 


you mean you 


have you remove hy- 


some of it is old 
and 


hard clay, 
clam 


beach, has 


shells other evidence of beach; 
as I said before, some of it is so hard that 


we have to blast it. 


Merchandising Crushed Stone 


By George E. Schaefer 
District Sales Manager, General Crushed Stone Co., Rochester, N. Y. 


ERIOUSLY, we do not feel that our 
method of selling is the best and only 
Far from it. However, we have ex- 
isted for some years on the basis at present 
in effect, and we are pleased to offer it to 
this convention for what value it may have 
to you. 


way. 


Moreover, we are also vitally con- 
cerned in becoming conversant with better 
and newer business methods, and possibly 
this interchange of thought may result in 
a betterment of conditions to us all. In 
that event, it will have been worth while. 
To the average layman, the selling branch 
of a crushed stone industry has no especial 
significance. Even the wise old sage who 
sits on the cracker barrel at the country 
store, who governs the destiny of the uni- 
verse and knows all things—even he is some- 
times in a quandary to adequately describe 
a “rock peddler.” But to those of us who 
know that our product is an important part 
of that great system of railroads that girdles 
the country, is an essential material in the 
Nation’s wonderful network of highways, 
and is disposed of annually in millions—aye, 
hundreds of millions—of tons, the greatest 
of pride in a great fundamental occupation 
is no only justifiable but indispensably nec- 
essary. You will note that I say “disposed 
of,” for it is the selling end of the business 


with which we will directly deal in this 
treatise. 

The sales organization of even a stone 
company is not devoid of complicating and 
interesting features. Who of you gentlemen 
cannot conceive of the complications arising 
from consigning a carload of stone to New- 
ark, N. Y., and having it land in Newark, 
N. J., nor of the difficulties involved in 
shipping a carload of a supposedly certain 
size and having it arrive at destination with 
an entirely different lading. Moreover, we 
are all unfortunately aware of those dis- 
tressing times when we are forced to en- 
deavor to distribute the output of certain 
sizes to a hungry insistent market demand- 
ing at least three times the quantity at our 
disposal. Only bins endowed with the quali- 
ties of the miraculous pitcher could mate- 
rially assist us under such conditions. Oh, 
yes, even we are “fellers” who occasionally 
“need a friend.” 


Quotations 


Too much stress cannot be placed upon 
this important feature of selling. Quota- 
tions should always be in writing and where 
rendered verbally, always confirmed in writ- 
ing, either by letter or telegram. If by 
telegram, this also should be confirmed by 





March 10, 1923 


letter. In every possible case we make them 
applicable to the particular project involved, 
and where competitive bidding takes place 
we invariably lengthen the time of effective- 
ness of the quotation to include 10 days from 
formal award of contract, at the same time 
specifically stating that it becomes null and 
yoid unless accepted within that period. The 
principal purpose of this policy is to elim- 
inate the somewhat dangerous obligation to 
supply material at an indefinite future time 
when subsequently accepted quotations may 
bsorbed the production. There is also 
jossibility, even though remote in our 
ss, that the selling price may rise, and 
tation for a specific length of time 
precaution in this regard as well. 


have 


Credit of Customer 
When we 


bidder or the one to whom the contract is 
aa 


awarded, 


ascertain the name of the low 


it is our practice to investigate his 
al standing and reliability. This ap- 
plies particularly to new firms or strangers, 
for our past relationship with most of our 
ld customers renders such action unneces- 
sary. We not only directly refer to Dun’s 
or Bradstreet’s, but make it a point to find 
out how they are rated in their own com- 
munity, their past and present relationship 


ther firms, highest credit, and such other 


information as is useful in assisting us to 


+ 


ine to what extent it is wise 
this 
many 


for us 


ance credit. Data of nature 
different 
‘es, and in the turbulent period of the 
two or three seasons such knowledge 
ery often indispensable to us for our 

tection. 


obtainable from 


Of course, on municipal 


awards of contracts are seldom 
other than responsible bidders 
10 are under bond, and who are not bonded 


ess they are responsible, and, as a last 


+ 


, on New York state work a lien can 
1 on the job. Ultimate payment of 
nt, in such instances, is reasonably 


+ 


but at the same time it is just as 
ays to “know your man.” 


Terms of Sale 


ire sO many satisfactory terms of 


it 1s unnecessary to do more than 
otter the following printed statement we use 
Mm Our quotation forms: 

Q are made for carloads f.o.b. cars sell- 


subject to railroad company’s weights 
| to prior sales and change without 
when made 


tive 


to cover specific work, 
for ten days from date unless 


extended by special agreement in writ- 
red prices are quoted only for the 
of the buyer, the responsibility of the 
ng with proper delivery to the carrier. 
is liable for any increase in freight 
benefit by any reduction as the freight 
be advanced or reduced. The buyer is 
any taxes on freight. 
accepted subject to 
ents, shortage of 


delays cue to 

cars, labor, fuel, 
used in manufacture and production, 
encies of war, and to all other causes 
control of the seller. 

for prepaid freight must be. paid im- 

upon presentation. 
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Should the buyer’s credit become impaired or 
payments delayed beyond the terms specified, cash 
may be exacted or shipments discontinued and 
order cancelled at the option of the seller. 


Terms: Cash by the last of the month next 


succeeding shipment. 

These terms are sufficiently definite and 
specific as to require no further detail, other 
than to state that to make them doubly im- 
pressive, we insert in the body of the quo- 
tation the typewritten phrase that “this quo- 


tion is subject 
of sale.” 


Discounts 
About 
discount 


three years ago we established a 


bills, 


-easurer, “MWe 


system on payments of and, 


to quote the words of our t 


never made a better our history.” 


There is absolutely no question of its merit 
and usefulness in facilitating payments and 


settlement of accounts, there 
were occasional difficulties for a short period 


immediately 


and, whil 


following its inception, it is 
now quite generally understood and accept- 
able to the trade. We allow 
10 cents per net ton 7# 


a discount of 
all overdue in- 
voices are paid and payment is 
the 22d of the 


shipment. 


made by 


month next succeeding 


Except in the most unusual 
cases, we do not 
payment is mad 


expires, 


allow the discount if 
after the discount period 
Our consistent refusal to 
customers to take advantage of 
ance after th 


caused, in 


permit 
this allow- 
discount period has expired 
certain cases, some antagonism 
and irritation, but it soon became clear that 
the whole principle of the plan would be 
defeated if exceptions were made, and that 
fairness and justice demanded an impartial 


application of this rule. 
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It has not been difficult to convince the 
occasional delinquent customer who de- 
mands that the discount period be extended 
in his case, that his contention is not sound 
and should not be granted. In the few 
cases where the discount was deducted by 
the customer and the net amount of the bill 
paid after the discount period had expired, 
we immediately tendered a second invoice 
for the amount of the deducted discount 
and in each case this additional amount due 
has been collected without any particular 
trouble. For certain reasons, particularly 
because of the manner in which estimates 
and price proposals are treated, we have 
quoted and invoiced the State Highway 
Department during 1922 at a net price. 
While we regretted the apparent necessity 
of making this exception to our discount 
policy, conditions were such as to render 
such action on our part advisable. Our 
past three years’ experience has led us to 
believe that the discount method is distinctly 
beneficial and should be 


more generally 


adopted. 


Acceptance of Orders 
Our usual manner of accepting orders is 
to do so in writing and if the 
places the order verbally, we ask his 
acknowledgment of our acceptance so that 
we may know that the conditions are prop- 
erly understood. During the peak period 
of production and demand we are often 
asked to guarantee a definite number of cars 
per day. 


customer 


Generally we cannot guarantee 
anything, but reply that under normal con- 
ditions we can render the desired service. 
In those cases where we do bind ourselves 
to ship a definite number of cars per day, 
we require the consignee to obligate himself 
to receive this number of cars per day, as 
it is only fair that a mutual obligation 
should exist, and that if we properly under- 
take to ship, the customer should 
spondingly undertake to receive. 
not definitely 


corre- 
If this is 
perfectly 
obvious that possible, if not probable, occa- 
sions will arise whereby the consignee re- 


understood, it is 


quests a suspension of shipments with the 
resultant necessity on the part of the pro- 
ducer to seek other disposition, thereby ob- 
ligating himself to extra shipments. Then, 
when the suspended shipments are again re- 
quested, he finds himself unable to meet the 


increased demand which he 


into has been 
forced to enter as a matter of self-protec- 


tion. Naturally 


be some pliability in such an arrangement 


and reasonably there must 
ne 
with a willingness on the part of both par- 
ties to be governed by each individual case 
and to adapt themselves to whatever exi- 
gencies may arise, but the mutual respon- 
sibility to ship and receive shipments should 
be acknowledged by both. 
Prepayment of Transportation 
Charges 
This temporary expenditure of ready 
funds is something which every stone com- 
pany should seriously consider, for if neg- 
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lected it will obligate a large sum of money 
with no return. We sell all of our material 
f.o.b. cars quarry, and discourage as far as 
possible any 
have us 


consignee ic 
When 


station 


request of the 


prepay freight. deliveries 


are made to a siding or with n¢ 


resident agent it sometimes becomes neces- 
sary to prepay the shipment, but even then 
we endeavor to have it handled by the cus- 


1 


tomer through the railroad agent having 


jurisdiction over the destination 


unloading 
it charges, bills 


If we do advance the freig 
are rendered immediately 
demanded promptly. We occasionally 
prepaid freight charges where the 


and payment 


1 
nave 


ing point was far removed from the 


the construction and it was extremely 


convenient for the consignee to make daily 


11 


visits to release the cars. In such cases we 


have sometimes asked for and received 6 


per cent for the use of our 


money 


of Full Production— 
Necessary Storage 


Disposition 
This is the bug-a-boo of the st 
for few of us dispose of our entir 
tion at all times. We all know 
least saleable 
down. The 
reaches its peak at 


size is screening 
demand for th 
various and 
months of the seaso: Experience 
number of years with nine different 

has convinced us that the demand for %-in. 
dustless 
throughout the active 
Where ballast is produced 


stone or screenings is 1 
constant 
period. 
equally 


spring 


true with the exception of 
and I 


late fall when 


sometimes necessary. The hea 
for top course stone, called 2-in., or 
comes during the late summer, 


time we usually exhaust what 


during the earlier 


1-in. 


or No. 2, is not readily saleable at all times, 


stored 


have necessarily 


months. In some localities the stone, 
and it becomes compulsory to stock or waste 


this size. There is, however, a demand for 


a goodly tonnage of this before the quarry 
opens in the spring and also after the annual 
shut-down. 

1 


The Sales Department should be governed 
largely by the prevailing conditions at the 
quarry, and should always have uppermost 
in mind the acceptances of orders only of 
sizes commensurate with the plant produc- 
tion. Too i 


consideration it 


few of us give this the serious 
merits, but it is very evi- 
dent that with the 


that disposes of 80 per cent of 


same overhead plant 
output is 
far ahead of one that disposes of but 60 
per cent. 


of the output disposed of varies with the 


In our own case the percentage 


different plants and changes slightly year to 
year. In 1921 for the three New York state 
plants combined, the stone sold was slightly 
more than 84 per cent of that produced. 
The seasonal operations of those plants 
in New York state which are under my im- 
mediate sales supervision generally run from 
the latter part of April to the latter part 
of November. Our Pennsylvania and Massa- 
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chusetts quarries, by reason of their geog- 


raphical locations, have a more extended 


period of activity. During the winter 


months, or rather in the interim from shut- 
down in fall till resumption in spring, we 
sell a considerable 
stock. On 


tional 25 


amount of stone from 


such sales we receive an addi- 


cents per ton to cover the extra 


costs. 
Prices 


Prices naturally will vary in relation to 
the overhead and operating charges, and it 
is not our purpose to discuss this feature 
other than a uniformity of prices on the dif- 
a prevailing 
idea among producers that the selling price 


ferent sizes. There seems to be 


on all sizes but screenings should be the same, 


with the latter somewhat lower in price to 


stimulate additional sales. Perhaps this is 


so, and it is not for us to make suggestions 


in this regard. We feel, however, that as 


as we are personally concerned, pre- 


vailing conditions in each individual sales 


should constitute the governing 
that 


the particular case should warrant. It 1s 


territory 


factor, and flexibility is advisable if 


also extremely essential to have it distinctly 


understood that a slight per ton reduction 


in one or two isolated cases by no means 


establishes a new general scale, for the 


leterrent reaction sometimes takes the form 


of a “boomerang” with disastrous financial 


results. Then, too, there is the question of 
somewhat reduced quotations in early spring 
and late fall, when business is usually at a 
That this 
true, but the 
loubtful. 


minimum, may excite sales is 


advisability of the method 


Collections—Protection of Accounts 
While 


largely the duty of the Treasurer, they are, 


collections of accounts are more 
nevertheless, so closely related to Sales that 
a word or two on this subject is not amiss 
The Sales Manager knows his customer and 
should keep a watchful eye on monthly ship- 
on the 


work. He 


bills are 


ments, and also, if possible, prosecu- 


tion of the construction also 


whether or not 


his recommendations to a 


knows being paid 


regularly, and 
great extent affect the activities of the finan- 
cial department. If conditions are bad, it is 
well not to wait too long in taking action 
for the protection of the account in ques- 
tion. Sometimes a cessation of shipments 
will answer the 


purpose, and again it be- 


comes necessary to resort to legal action. 
Liens and assignments give adequate pro- 
tection if registered on time, but notes are 
hardly acceptable except in widely scattered 
cases. Almost every company periodically 
has ‘bad accounts which tax one’s patience 
to the limit, and it is essentially the duty 
of the Sales Department to use the greatest 
tact and diplomacy to obtain an amicable 


and mutually satisfactory settlement. 


Delayed Deliveries—Overshipments 


Who of us has not faced criticism, and 
occasionally even abuse, because of delayed 
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deliveries? We promise to ship at rtain 
time and actually do so, and then 
unaccountable reason the consignn 
destination for a 


not reach weel 


after date of shipment. Rather 

up a contract, and, though entirel 

face the censure of the consignee, 
and dispatch a replacement car to 
out of his difficulty, and when the 
car eventually reaches destination 
may be completed, the lading may 
overshipment, and consequently tl 
refused. Then we face the necessit 
quiring other disposition at a fina 
t We 


to release it. cannot 
difficulties at 


suggest 


this 
blame us for son 


for such time, 


seems unjust to 
undeniably beyond our control. 
redeeming feature of this conditio1 


it is not of frequent occurrence. 


Advertising—Commission Sales 
There are a great many forms of 
tising in the stone business, as well 

other, and it would seem unnecessary 

As we ar 


selling m 


into detail on this subject. 


ing you our methods of 


however, it is incumbent upon mi 


that we do no advertising whatev 

this because we feel that the cost w | 
disproportionate to the results obtained 
common with others, no doubt, we were 
the past, somewhat more so than at present, 
continually requested, and at times be- 
seeched, to place advertising in all sorts of 
magazines, papers, pamphlets, and programs, 


as well as engineering and trade journals 


These requests would come from village, 


town, county, and state publications, frater- 
nal organizations, brotherhoods, unions, lo- 
cal charities, and organizations of various 
kinds, their pleas being based on our 
ating somewhere in their vicinity or selling 
stone in their territory, or shipping over a 
certain railroad, or in some manner en- 
deavoring to ue their requests to our mate- 
rial interest. 

Infrequently, but occasionally, there has 
been the implication, even though well 
cealed, that if we refused to advertise, re- 
taliatory measures might be taken. 


con- 


In such 
instances we have felt that this was merely 
the ill-advised thought of a particular in- 
dividual and did not properly exhibit the 
sentiment of the municipality or organiza- 
tion which he was representing, and in no 
case, so far as we know, has our refusal to 
advertise been followed by any retaliation 
whatsoever, in any shape, manner or form. 
Our operations are in three different states, 
shipping into 
different 


; 
seven some 13 


railroads, so 


states, over 
that it 


that we come in contact with a large number 


is apparent 


of cases of the kind we have just enumer- 
ated. We have estimated that if we adver- 
tised in all the journals and publications 
brought to our attention in this manner, the 
expense to us would run somewhere around 
a hundred thousand dollars, and we utterly 
fail to see that the additional 
from such advertising could possibly be in 


stone sold 





Ca 


commensurate with this invest- 


mpanies also market their product 
sion forms of sales—such middle- 
may use this term) retailing the 

basis of a certain number of 
Again, to quote only our 
sales ourselves 


we handle all 


istrict sales offices, and have no 
ives other 


We 


s distinctly 


than those solely in 
feel that for many rea- 
advantageous to us, 
no necessity at this time of mod- 


method 


Personality 
e a number of other items in con- 


th selling which cannot be enu- 


detail, but I cannot refrain from 


ng, briefly, the importance of per- 
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sonality. We have found it extremely de- 
sirable to be in attendance at meetings and 
conferences of officials with whom we deal. 
We gather and file information in relation 
We take an 
work 


used, 


to future designated projects 


interest in the construction in which 


our material actually is and render 


what assistance we can in facilitating deliv- 
that 


contact goes a long way toward maintaining 


eries. In short, we believe personal 


a friendly and satisfactory business rela- 


tionship. 


To hold a_ position 
similar to my own, and in whom is vested 
the 


those of you who 


responsibility of 


product, I 


merchandising our 
that 


Without wish- 


would say unqualifiedly 
yours is an important work. 
ing to detract one iota from the importance 


of the producing branch with which we are 
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indissolubly associated, it is, nevertheless, 
conceded that crushed stone may be pro- 
duced until Doom’s Day, but unless it is 
disposed of properly, such record produc- 
tion will be of no avail. 


The Sales Department of a stone company 
can, if it will, materially benefit the business 
as a whole. In like manner, and as the re- 
sult of improvement in the case of the in- 
dividual will National Crushed Stone 
Association be materially benefited. 


this 
Let us 
look at it in that light and let us realize 
that in doing our “bit” in our own best in- 
dividual ways with co-operation and loyalty, 
we also do our share towards placing this 
National Association on the plane where it 
rightfully belongs—a_ respected, honored, 
and powerful spokesman of a big, basic, pro- 
gressive American industry. 


Special Uses of Crushed Stone 


umerous special uses of crushed 


do not in volume constitute any 


iable percentage of the total produc- 


th 


ie markets for flux, ballast, mac- 


liti 
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concrete construction absorb 90 


f the quantity produced. 


ol te 


limestone being used for 


purposes, you are familiar with 


small granules of two distinct 


for laying hens and the other for 


also its use in the various calf 


where it is mixed in certain propor- 


vith 


to 


feed in order to afford the neces- 
bone-building purposes 
familiar with its use as an 
pavement work when 
200 mesh; 
in the rubber industry as a filler 
to 300 mesh; 


en meeting certain high calcium 


the sugar industry and in the vari- 


alkali and other chemical 


the 


quantities that are used in 


iss factories and paper mills; 


ind 


r 


ller 


iC 


in whiting and in paints; 
Idition to organic fertilizers. 
has certain oxidized colors it is 
nall, carefully screened sizes for 


work. 


terrazzo 


has been a heavy demand for the 


Sta 


istic 


he 


ined, weather-worn, thin slabs of 
in building and wall construction 


sections of the country and many 


tic effects are being produced 


construction and shore protec- 


quantities of crusher run lime- 


6 in. is used in many places to 


cores that come within a few 
surface of the water, and then 


slopes of these cores as well as 


By John J. Sloan 


Secretary, Wisconsin Granite Co., Chicago 


their of 


will resist 


top is placed with 5-ton 


pieces 


granite or other hard rocks that 


storm, ice, and erosion. 
Last, but not least, large quantities are 


burned into lime which in turn forms the 


base for materials produced with it that are 
used in a thousand lines of industry that 
range from steel to soap. 


rocks 


that are highly colored have when crushed 


In the granitic or siliceous those 
and carefully screened to small sizes a lim- 


ited market for stucco, terrazzo and dash 


work. 

Within the past year two plants have been 
erected in this country that I know of for 
the manufacture by of 


fusion various-col- 


ored siliceous stone, which is then crushed 
and screened to sizes for pebble-dash, stucco, 
and terrazzo work. The colors on test have 
proven quite satisfactory and they are able 
On 


account of the greater uniformity of color 


to produce at will any shade called for. 


and wearing qualities this material, if found 
on tests to hold will 


prove a serious competitor to the stone men 


extensive its color, 


in this line, and I would advise against any 


extensions in the production of this class of 
until the 


product is determined. 


material future of this artificial 


The finely pulverized material when tube- 
milled filler 
floors. 


can be used as a in mastic 


For septic tank systems and sewage dis- 


posal basins, hard aggregates ranging in 


size from 8 down to % in. have an increas- 
ing use, and with the growth of population 
in the country, and the efforts being made 
to prevent 
method of 


the fouling of our streams, this 
sanitary disposition is constantly 
increasing. 

Granite and quartzite blocks 
supplied these days 


are being 
for tube-mill linings. 


The same material is being used in lieu of 


pebbles not only in cement but in 


the 


many 


mining where flotation 


for the 


centers process 
recovery of ores is now used, neces- 
fine grinding and the use of material 
that is inert, and which would not form any 
chemical combinations in 


sitating 


opposition to that 
used in the treatment of ores. 

Sandstone, containing a certain percent- 
age of clay and aluminum, making it prac- 
tically a natural of aluminum, is 
used in the form of blocks for lining blast 
furnaces and other places in the metallurgi- 
cal trades, 


silicate 


where its ability to withstand a 
temperature of 3600 deg. F. 
renders it superior and much more econom- 
ical than a high-grade firebrick. 


and upward, 


Quartzite and granite screenings are like- 
wise used in the steel mills for the lining of 
kettles, constant repairs, and replacements 
to silica brick linings, which is likewise a 
product of rocks, of 


silica upward of 96 


per cent content. 

In the oil fields, heavy asphaltic oils are 
now treated through towers lined with an 
extremely hard resistant rock ranging prac- 
tically 80 per cent in silica, and in various 
other systems of treatment for filtering the 
crude oils before the cracking or distillation 
process begins. 

Similar granitic rocks are used for curb- 
ing, flagging, and paving blocks of various 
sizes and shapes. 

In crushed rock it is used as a wearing 
surface to armor-plate countless miles of 
road annually, either in cement or bitumi- 
nous concrete form. 

The bulk of crushed granite is produced 
as a waste material incident to the cutting 
of stone for buildings, monuments, paving 
blocks, etc. In addition to paving, it finds 
its market for curb and gutter, sidewalks, 
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surfacing, and scores of places where severe 
stresses must be met and hard wear with- 
stood. 

In sulphuric acid towers, acid-resistant 
floors, various chemical apparatus, harbor 
improvements, rubble-mound breakwaters, 
rip-rapping and shore protection on the 
oceans, Gulf and Great Lakes shores, as 
well as river protection in fast-flowing 


— begin with, let me explain the term 
crusher sand—sand produced by crush- 
ing stone, not screenings. The term “screen- 
ings” is derogatory; implies a waste or 
inferior product. Crusher sand is not an 
inferior substitute for bank sand; far from 
it. It is not only as good, but better. And 
the title makes a difference. 

The laundry operators of the country 
could not induce many people to have their 
clothes mangled. They decided in conven- 
tion to call it flat-ironing. The new name 
stuck and flat-ironing has become a big 
part of the laundry industry. More re- 
cently sausage manufacturers have made an 
effort to rid their pet product of its op- 
probrious epithet “hot dog,” knowing that 
by any other name it would smell as sweet 
and perhaps sweeter. 

Whether they can make us adopt a new 
designation for Fido in his last useful stage 
remains to be seen, but we can make 
“crusher sand” the universal term for the 
best part of our product. The very name 
screenings has cost us 25 cents a ton since 
the beginning of the crushing business, be- 
cause in our own minds we have classified 
our product into stone and screenings—the 
product and the waste—the wool and the 
shoddy. It is all wrong. Let us make it a 
misdemeanor to speak of “screenings.” 


Stone Salesmen Must Know Stone 


A thorough knowledge of stone is as 
indispensable to the stone salesman as tools 
are to a carpenter, and I want to urge the 
efficacy of scientific tests. Stone everywhere 
has to compete with a very much cheaper 
substitute. To get the higher costs of stone, 
we must show we have a superior article! 
We have. 

There is one best way to prove it to the 
men we have to deal with, and that is by 
means of dependable test. The engineers 
and architects who are to specify stone 
are scientific men and they must have tests. 


They cannot afford to put up a building and 
have it fail in order to find out that the ma- 
terial was no good. Concrete structures 
have failed, but seldom, if ever, has the 
cause of failure been satisfactorily deter- 
mined. In faet, cement content or clay con- 
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streams—all consume quantities of hard 





rock which must withstand the stress of 
storm and be proof against constant freez- 
ing and thawing. 

From 10- to 15-ton units down to mate- 
rial to a 300 mesh—which latter is also used 
in the roofing trades—as well as in the soap 
and cleansing compounds, there are places 
being constantly developed for the use of 






Selling Stone and Crusher Sand 


By R. W. Scherer 


Western Lime and Cement Co., Milwaukee, Wis. 


tent of concrete cannot be determined by 
any known method of chemistry after the 
concrete has once been cured. 

Other things being equal, crushed stone 
concrete is about 50 per cent stronger than 





gravel concrete. There are reasons and there 
are proofs. The reasons are that crushed 
stone has no water-worn surface bonding 
the surfaces more thoroughly with the 
mortar, and that it is angular in shape. The 
proofs are to be found only in tests. 


Sales Value of Tests 

As stated, this is the case if other things 
are equal, but it is rather difficult to deter- 
mine when these other things are equal. 
You might go about making tests; you mix 
in the one case four parts of stone, two of 
sand, and one of cement; in the other case 
four of slag, two of sand and one of cement 
The same measures by volume the same 
sand and cement, and you think you have 
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all sizes between. 

Of course the volume is small as com. 
pared with the ordinary uses, but in a 
growing country like ours, with marked 
initiative toward improvement and 


better- 
ing existing methods of carrying on our 
various industries, there is a pron that 
as the days go by the market will ex- 


tended. 





handled stone and slag alike. Apparently 


you have, but the fact remains that in the 
case of stone you got 5 to 15 per cent more 
concrete than with the slag. Hence there 
is more cement in a cubic yard of the slag 
concrete than in a yard of the stone concrete 
and your comparison is unfair. 

Similarly, a well-graded crushed stone, 
a real crusher run, ranging in size from 
'4-in. to 2-in., will make more concrete than 


a poorly-graded one, one that is all fines 
or all coarse stone. And right here crushed 
stone has an enormous advantage over 
gravel. We can furnish graded aggregates: 
we don’t always do it, but we can furnish 
well-graded mixtures and should do so and 
get due credit for the advantage. 


Crusher Sand 

Crusher sand—almost any granite, lime- 
stone or trap rock sand can be sold any- 
where if you are willing to meet the price 
of bank sand. Of a great many samples 
on which I have data, not a single one 
failed to show tensile strength equal to that 
of the best bank sand. Only one specimen, 
crusher sand from a soft sand stone con- 
tained sufficient dust to weaken the mortar. 

As to tests, a large mass of figures are 
available from all possible sources, and in- 
variably, they are higher for crusher sand 
than for natural sand. But it is still neces- 
sary to have tests made of your own sand. 
Don’t be afraid of them; almost any lime- 
stone crusher sand fairly free from clay 
will show up stronger than the best of bank 
sand. But it is best to compare both crusher 
sand and bank sand with the standard 
Ottawa sand. A good scheme is to let the 
engineer who is to be converted, make or 
order his own tests in each case. 

Besides tests I have used two other sell- 
ing arguments, both rather more convinc- 
ing to the layman than the tests, and these 
were, first, a screen analysis of the sand in 
question showing the various sizes con- 
tained in crusher sand and explaining the 
reasons for the denser and hence stronger 
mortar. The reasons are briefly that 20 
per cent of 100-mesh material in fine aggre- 
gates is absolutely beneficial, helps the 
cement to fill voids, reduces the thickness 
of the joints between particles that must 
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together by cement. Cement is 
nd the smaller the joint the better 


be glued 
the glue 
it will glue. 
But better than the tests or the theory 
\ination of the mortar briquettes 
Even a casual examination will 
doubt which is the better mortar. 
have tensile tests made save the 
riquettes; they are a better argu- 
the tests. 


ig an ex 
themsel\ 
leave ni 
If you 
broken 

ment than 


Crusher Sand in Concrete 
Pavements 

this refers of course to structural 

r concrete base under some other 

The question of 


All of 
concret 
using 
crusher sand in the wearing surface of con- 
crete paving is another story. But here, 
have had some success and can 
Some years ago when I 
ng a more exhaustive study of the 


of paving. 


too, we 
hope for more. 
was maki 
Breed, former chief engineer 
New York State, wrote me 
that: “The department is now using screen- 
ings on several highways as a substitute 

sand for fine aggregate and although 
it is too soon at present to decide that this 
mixture can be used to a large extent, under 
present conditions we find we are justified 
in making this substitution in order to try 
and utilize stone screening which on con- 
crete roads, using local stone, is a waste. 
We find extreme care is necessary in using 
this product and if any recommendation was 
at all given for the use of stone screenings, 
it would be under the conditions of expert 


inspection.” 


subject, i { E. 


of highways, 


The Cline road, Indiana Harbor, 
one course concrete, is 


Ind., 
entirely crushed 
tone and crusher sand, and I have never 
seen better concrete. However, the mixture 
is 1:1!4:3 and we must prove our case for 
a leaner mixture. There are other examples 
which could be enumerated 
and which are uniformly successful. 


Chicago 


near 


In Wisconsin I have got away with a 
small test piece that is all crusher sand and 
a fivemile job where it was mixed 5050 
bank sand. Wisconsin engineers are 
ready to use crusher sand the coming season 
without other fine aggregate, though under 
careful inspection and after thorough test- 
ing of the sand in question. 


with 


As to Washing the Stone 

Another and very important question is 
answered by the same consideration, the 
question of washing crushed stone. It is 
proposed to remove the dust coating of 
stone by washing. Now for many 
fact, ever since cement has been 
investigators have tried to deter- 
best proportioning of fine aggre- 

gates. By fine aggregates is meant mate- 
rial passing through a %4-in. square mesh. 
This material was divided into three sizes. 
The coarsest down to 20 mesh, the medium 
from that to 50 mesh, and the fine from a 
50 mesh to impalpable dust. The results of 
all possible mixtures of these three kinds 


crushed 
years, 11 
studied, 
mine the 
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have been tabulated, and it is found that 
in mortar mixtures 70 per cent of coarse, 
10 per cent of medium and 20 per cent of 
fine, result in the greatest tensile strength 
of the mortar. 

Now all these tests are made with mortar 
only; no tests are available of finished 
concrete, that is coarse aggregates plus 
mortar. If course aggregates are added, it 
seems to me, that the percentage of medium 
and fine necessary to gain maximum strength 
must be proportionately increased, so that 
in actual concrete (not mortar mixtures) 
25 per cent of 100 mesh would be beneficial. 
The 100 mesh material is dust and 20 per 
cent of it is beneficial to the mortar. Why 
remove? 

The objection is raised that the dust 
coats the stone and prevents a bond. Per- 
sonally, I believe that no dust coating on 
stone would survive one turn of a concrete 
mixer, If it can survive, washing will not 
remove it. I have examined a great many 
quarries and their product, limestone, gran- 
ite and trap; 


| have yet to see one whose 
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product. would be benefited by washing. 
Unless there is clay in the deposit that 
cannot otherwise be kept out of the finished 
product and if it is proposed for the pur- 
pose of removing dust, it seems to me that 
washing crushed stone is utter folly. 

On this as on every subject that I have 
touched upon there is a vast field for fur- 
ther research. Alone the tabulation of in- 
vestigations in all states, the interchange of 
news between association members and com- 
munication of the results of tests as they 
are undertaken and progress would benefit 
us all. I hear that the state of Pennsylvania 
permits only crushed stone in one-course con- 
crete and have recently read the complaint 
of a gravel man that New York State gives 
preference to crushed stone, and I would 
be very much interested to learn why this is 
the case. If we can enable our association 
to conduct such investigations and such a 
clearing house of information, it would re- 
dound not only to the benefit of every mem- 
ber, but to the good of concrete and concrete 
paving. 


It would be a lasting public service. 


Discussion of Selling Stone and 


Crusher Sand 


USSELL RAREY (Marble Cliff Quar- 


ries Co., Columbus) : 
ask Mr. Scherer whether or not material, 
or sand, either manufactured or 
containing as much as 25 per cent of 100- 


mesh material will pass state requirements. 


MR. SCHERER: 
the classifications. 
make it pass. 


Well, it depends on 
The thing to do 
Show by tests that 
mesh material is beneficial 
was rather a shock to the investigators; 


positively nobody at that time explained, but 


the fact is there, still. 


Along this line I would like to add that 


20 per cent attains maximum strength, that 
variations from this 20 per cent up or down 
weakens the mortar, so that 0 per cent of 
100-mesh is no stronger than 40 per cent of 
100-mesh. 

MR. RAREY: We our 
sand in keeping with the present-day ac- 


size 


cepted specifications, which are not to ex- 
ceed 5 per cent in some cases and not to 
exceed 3 per cent in other cases of 100-mesh 
stuff. The few tests we have made indicate 
that if you approach 5 per cent of a 100- 
mesh you get a greater strength, and if you 
go above or below that you weaken the 
concrete. Those have been the tests that 
were made by the Ohio State Highway De- 
partment on a one-three mix. 

MR. SCHERER: There may be other 
factors in that, but the highest authority on 
cement concrete in the land is a committee 
of five of the American Society for Testing 
Materials, which some years ago issued the 


I would like to 


natural, 


is to 
it will 
stand up. The fact that 20 per cent of 100- 
to mortar mix 


limestone 


edict that 30 per cent of 50-mesh was per- 
missible. 

MR. RAREY: Well, of course, 50-mesh 
and 100-mesh are different make-up. One is 
dust and one is grit. 

We can make our product conform to 
state specifications. We can use it in any 
engineer’s specifications in Central Ohio, and 
the success of the operation might be best 
illustrated by saying that we recently put in 
40,000 tons of our washed stuff in the Ohio 
stadium without any part of it being re- 
jected. 

MR. SULLIVAN: I would like to ask 
if Mr. Scherer’s remarks applied only to 
limestone sands. 


MR. SCHERER: And all other sands. 


Selling Agstone 


FOR one would like to see the price of 
limestone go to the place where the price 
of it would put a man actively in the field 


getting orders. I know that this winter I 
have convinced enough men in Indiana that 
they need limestone to take it all out of one 
or two of our quarries, but I don’t believe 
those quarries are going to get the orders 
because they are going to have all winter 
long to get cold on the proposition. They 
are going to have six months to find some 
excuse why they shouldn’t use it. We ap- 
preciate the slowness that farmers do things 
by themselves. They will work in groups. 
We have seen that demonstrated all over 
the United States—Prof. A. W. Ostrander, 
at the Agstone luncheon. 
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Merchandising Crushed Stone Products 


N my 


to report my observations and experiences 


remarks on salesmanship I[ expect 


in my efforts to develop agricultural lime- 


stone sales. 


The first requirement is: 


ment must have something 


not by magic transfer some worthless sub- 


stance into cash. It is with this thought in 
that 


installation ¢ 


I strongly urge the immediate 


mind 


efficient bureau of re- 


search. 
Before a sales organization can function 


to any degree of success, the manutacturer 


must prepare a product that has a value 


and a purpose. This product must be pre- 
pared in such a way and at such a cost as 
to permit its being economically used, and in 
such location as to be readily accessible to 
a market already developed or where the 
possibility exists to develop a market. 

In the instance of bulky commodities such 
as crushed stone products the location plays 
an important part. If a location is found 
that qualifies with regard to market, and 
competition is not particularly strong, the 


quality of manufacturing may not play 


such an important part, but this is a rare 
condition, Usually competition is keen. 

It is unfair to expect a sales organization 
to market successfully a deficient product 
in competition with efficiently prepared ma- 
manufacturers, It is 


end. A 


put the 


terials of other sure 


take 


second will be more 


failure in the salesman may 


| 
the first order, 
difficult, and a third or fourth impossible. I 


have just mentioned these few things to in- 


dicate that the sales organization is not the 


only department of a business that needs 


keen and ever alert direction. 
Salesmen and Sales Organization 


Now for the part played by salesmen and 


sales organization. | believe the same gen- 


eral principles of salesmanship apply in all 


commodities Be it limestone or shoe- 


strings, there are certain stages 


through 
which our prospective customer must pass. 
Most 


they represent, seem to be of 


salesmen, irrespective of what line 
the idea that 


they are the ones who really accomplish a 


sale, while actually in the majority of in- 


stances they are what might be termed the 
“closer up.” 
Some of my remarks may give the im- 
pression that I am trying to minimize the 
value of the salesman, but such is not the 
I hope to locate the dividing line be- 
the 


salesman and the absolute responsibility of 


case. 


tween the possibilities and duties of 


the sales manager or home office. A great 


general will not send his infantry into the 


By Harry H. Brandon 
Ohio Marble Co., Piqua, Ohio 


field without a carefully planned campaign, 
the proper support of artillery, ete. 

Your salesmen represent the infantry of 
the army and are quickly and easily “shot 
to pieces” unless they act as a part of a 
well-designed and executed program. They 
until it 
has been prepared for their attack by the 
It their 


properly prepared, success is slow and un- 


should not be sent into a market 


sales management. market is not 


certain, J/ore salesmen fail because of poor 


sales managers than of personal inability, 


Can you imagine the time and expense 


incurred for a salesman to originate and 


carry a single sale through all its phases— 


interest, desire, selection, decision, and ac- 
tion? In many instances the sale is already 
made before the salesman arrives and in 
almost every instance at least the first two 
stages of the sale have been accomplished 
before the arrival of the salesman. 

This fact was most conclusively brought 
to my mind when I attempted to sell lime- 
stone to grain elevator, building-supply deal- 
I do not 


accom- 


ers and others in Western Ohio. 
the 


plished this feat a few years ago. 


believe salesman could have 


Selling on Value and Possibilities 
I have approached a great many dealers 
and have sold them completely on the value 


and the possibilities of limesto 
sold them to the extent that if 
would have 
business men who had never in 


farmers they boug 
ness history had one individual 


for limestone, it was a differe: 
tion. 

[ remember running across o1 levator 
man who had bought a car of lim 
stock. It 


when | 


ne and 
had been there 

The said 
limestone, he was ready to fight. His money 


put it in three 


years called. minut 


and storage space had been tied up for a 
great length of time and he had not been 
able to dispose of his product. The sales 
management had not prepared this market, 
The company who shipped his order-—by 
business 


the way, they are out of now— 


was not well organized in salesmanship 
They simply unloaded, on an unthinking 
man, an article for which he had no use, 
and incidentally made an enemy. 

[ went into this community and with a 
short intensive campaign sold enough lime- 
stone religion to dispose of the limestone 
this man had in stock, and now he is our 
best friend and sells a few cars each year 
but never carries limestone in stock. We 
have not developed his market sufficiently 
to justify this, but he and we are working 
together and expect to develop it further. 

A tew of these experiences taught me 
that salesmanship started way beyond the 
taking of orders, and from that time I have 
never asked an individual to give me an 
limestone and, as I 


think I shall ask a 


man to give me an order for some time to 


order for one ton of 


see it now, I do not 
come. 
Steps in Selling 


In analyzing a sale I found it to be com- 


posed of a series of steps, the order ot 


which could not be arranged to suit the 
fancy of some manufacturer desiring to un- 
load surplus production or byproduct. I am 
listing these steps and shall confine my re- 
marks to each and in their respective order: 

Interest; desire; selection; decision; ac- 
tion; service. 

A sale must begin with the creation of 
interest on the part of the prospective cus- 
He must be told about the product. 


He must 


tomer. 
He must be taught how to use it. 
be shown how it would profit him. He 
must be shown what he is to expect in re- 
turn for his dollar. My rambles over West- 
ern Ohio showed me that the farmer had 
practically no interest in limestone, there- 
fore my first problem was to create this 
interest. 

3efore attempting work of this kind it 
was necessary to know what had already 





long this line in this territory. 

red visits among county agents, 

xtension workers, grangers, vis- 
and agricultural leaders in 

nmunities. 

that 

ry little real data available on 


first thing I found was 


igricultural limestone on West- 
ils. Dependable data of this 
secure. 


vears to 


step was to limestone 


start a 
program. Through the co- 
. - 42 
agricultural leaders in 13 coun- 
stern Ohio, we were able to put 
nstrations during the summer of 
the Baltimore & 


able to 


with 


touch 


and were sell them 
ne religion, and they co-operated 
the extent of hauling this dem- 
onstration car free of freight charges and 


represented at various meetings. 


Next, the 


\merican Seeding Machine Co. 
It was also sold on the value 
consented to 


and 


provide 
ll these various demonstra- 
cars of limestone, vary- 
We 


ents and agricultural extension 


50 tons each. found 
responsive to our suggestions 
d remarkable co-operation 
agent had direct charge of 

rk. He selected the key men 
eight different sections of his 
had haul the 
rom the car to the field and to 
the 


them agree to 


motive power for spreader. 


gave to this demonstration work 
tire week of his time and advertised 
ughout his county that these demon 


would be 


He urged as many as possible 


held at certain places 
sk a \ i . 
ane advertising the fact that a soil 
would be in attendance and give 
address on the value of maintain 

neutrality 
ipers played a mighty important 
our program, From actual rec- 
in our offices over 2000 column inches 
these limestone 
through the newspapers. 
the field 


record kept. 


ublicity were given 


th sketch of was made 


accurate The farmer 
' 


tioned regarding production and 


tment during the previous five 


ind our form provided for a report 
limed 
yduct. 


: rs in the 
must We] ; 
He e believe marked success accompanied 
this 


» CUS- 


and unlimed area for five 


tuture. 


sl rk as we had an average of from 

West- i , ; 

meer ‘ have not gone into a county with 
2 

rk and great tonnage this 

we were careful not to so- 


35 ¢ 


40 farmers attending these meetings. 


there- sold a 


. Tact, 
e this : - 

ers at these demonstrations but to 
11 
iil 


uld 


ues the li ; x J 3- 
ind it e limestone gospel we pos 
lready r ; 

mpossible for me to say at this 
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time whether or not this is to be a really 
but | 
given 


confidence 
birth to 
throughout Western Ohio. 


successful work, have 


that we have interest 


Care and Consistency Needed 
[ am quite sure this work would be a 


failed to 
up carefully and consistently. I 


complete failure if we follow it 


am sure 
that interest has been developed in the 
minds of a number of farmers, but with- 
out the careful coaching and guiding of 
our continued program | am sure it would 
die and our time, effort and money spent 
this year would be loss. 

It is 
work 
we shall not be disappointed if 
in Western Ohio do not 


the 


a complete 


our intention to follow up this 


vear alter year [ot 


many years and 
our sales 
increase 


We 


materially 


during next one or two years. 


consider this a 5- to 10-year program 
In addition to this demonstration work, 


at- 
bureau, 


which is limited to summer months, | 


tend quite a number of tarm 


grange, and other farm o1 meet- 


ganization 


ings. Last vear 61 of these 


attended 


meetings 


were 


during the time | was on the 
program. 


We 


with a 


had a portable 


outfit 


could give an 


stereopticon 
series of slides and 


entertainment from 45 : 


min. to 2 hr. in 
length. This year we have installed a port- 
able moving-picture equipment and I ex- 
pect to attend at least 


I 


an equal number of 
these meetings this year, using the mov- 


ing picture machine along with the stere- 


opticon. 
Value in Attending Organization 
Meetings 
one has a 


lt the 


advantage 


Attending these meetings 
number of advantages in publicity. 
one attending is able to take 
of all the opportunities offered, it means a 
tremendous broadening of 


personal ac- 


quaintance. It means the opportunity of 
limestone, 


only talking 


offers the opportunity 


presenting our although 


Oos- 


tensibly [ am limestone. It 
to place advertising 
the hands of inter- 
excellent op- 


portunity to select names and addresses 


matter directly into 
ested parties. It is also an 
for the construction of mailing lists. 

A work of 


friendship with the county agents and you 


this kind gives you close 
are often called upon by an agent to pro- 
vide a program for some farm organiza- 
tion meeting. The friendship and connec- 


tion with your county agent will develop 
so far as you are honest and do your work 
in a trustworthy way. Tell the plain truth 
and find the 
anxious to offer you every assistance. 

the with various 
agents, I able to 
range for a number of programs for the 


you will agent willing and 


Through contact 


county have been ar- 


coming spring. In one county alone the 
agent has set aside 10 days, has secured 
the services of soil specialists and we are 
5000-acre alfalfa 
campaign; I will be with this county agent 


planning to put on a 
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day and night for 10 successive days. 
Five spells 
10,000 tons of limestone and I will be the 
meeting. I may not sell 
but I do that it is 
going to give me more excellent contact 


thousand acres of alfalfa 
agent 
the 


at every 
limestone, know 


and much broader acquaintance in his 
county. 

[t is rather doubtful in my mind at this 
time whether I shall solicit or consent to 
take an order in this county, but I most 
certainly do expect to provide and create 
the interest and desire so that our sales- 


I shall 


expect the salesmen to convince the pros- 


men can take the order with ease. 


pective customer that our material is the 
shall feel 
that my effort as sales manager has sold 


only one he should use and I 


the limestone, although I am _ perfectly 
willing that the salesman should be given 
the credit and collect his commission for 
taking the order. 

We maintain laboratory equipment for 
testing for soil acidity. We have, for the 


last three years, put on soil-testing cam- 


counties and have, 
We also 
have a portable equipment which can be 
taken 


paigns in a number of 
in all, tested over 10,000 samples. 
to any organization meeting and 
the the 
We keep an accurate record of 


tests made in presence of farm 
owners. 
the tests made and supply copies of them 
to the county and to the state 


agents 


university. 


The Psychology of It 

There is considerable psychology in this 
testing. A man may have thought his soil 
needed limestone, but if this test has been 
made and his sample shows a lime re- 
quirement, that thought has been trans- 
ferred into a fact and the fact is ever 
predominate. 

In one township in our home county we 
co-operated with a township farm bureau 
organization and a complete soil acidity 
survey was made. Men were employed to 
visit each farm, make a rough sketch of 
it and take from 4 to 10 samples from 
each field, showing on the map the exact 
location which 
taken. 


this way. 


sample 
Over 3000 tests were collected in 


from each was 


A township tax map was then enlarged 
to 10 in. to 1 The Geological So- 
ciety of Ohio then sketched in colors, vari- 


mile. 


ous types and phases of soils in this town- 
ship, after which each individual test was 
located on this map with a small sticker. 
Different colored stickers were used to in- 
dicate neutral, slight, medium and strong 
degrees of acidity. 

This proved to be a very interesting 
work and assisted largely in creating in- 
terest in this township. We are able to 
bear out the statement conclusively that 
the greatest tonnage ever used in this 
county in one year was less than 100 tons, 
while this year this township used close 
to 400 tons. 

There are probably many other good 
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ways of creating interest; probably some 
of them would be considerably better and 
more effective than those I have just sug- 
gested, but this fact is indisputable: Interest 
must be created first. 
Desire 

Desire is very closely linked to interest. 
Interest, we might infant 
stage and desire the kindergarten stage. 

Our efforts. to carry our prospect into 


say, is the 


the second stage have been along some- 
what similar lines to those just mentioned. 
The same co-operation is secured 
agricultural leaders and workers. 
of inspection are held in the 

where demonstrations 
viously held. 
called on and he arranges for these tours. 


from 
Tours 
counties 
pre- 
The county agent is again 


have been 


It is thoroughly advertised throughout his 
county and is run on an absolute sched- 
ule. They are advertised to start from a 
certain point, at a certain time, and to ar- 
rive at various demonstrations on sched- 
uled time. 

We always arrange to have with us one 
who is well known and well recognized as 
an authority on agricultural limestone, and 
at the noon hour we generally arrange to 
be in some church or schoolyard where a 
picnic dinner is in order; the speaking is 
done at this time. 

Visits made at the various demonstra- 
tions are very interesting; the people are 
taken out field 
actual result from a limestone application. 
Soil-acidity tests are both on the 
limed and unlimed areas so that we 


into the and shown the 
made 
may 
determine and exhibit the actual achieve- 
ment. This is first-hand, unquestionable 
information. It carries a lot of weight and 
in a short time everyone in the county 
knows of this tour even though they may 
not have been with us. 


Using Circular Letters 
Another method we use in creating de- 
sire for limestone is through circular let- 
ters. I do not call these 
but indirect personal contact. 


“circular letters,” 


In these letters we cite the experiences 
of other people in the same vicinity. We 
do not tell the Western Ohio farmer what 
the Pennsylvania farmer says about lime- 
stone. We do tell him, however, what his 
neighbor says. The farmer is not such an 
uninformed individual that he not 
know the existing difference in soil condi- 
tions in different states or even different 
portions of the same state, but when you 
deliver to him the experience of a man 


does 


living in his same vicinity, he has confi- 
dence. He knows he can see this man and 
check up our statement with but little in- 
convenience. Many times in our letters we 
offer the suggestion that they visit this 
man and see for 
stone has done. 


themselves what lime- 


We consider our newspaper and maga- 
zine advertising as affecting desire. We 
do not enough space to set 


carry large 
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forth the peculiar advantages of our indi- 
vidual product. Our effort in newspaper 
and magazine advertising is to put lime- 
stone into the minds of as many men as 
possible. We want them to think about it, 
worry about it, and finally know about it. 


If a man has limestone on his mind he 
is a much better prospective customer and 
is much more easily and quickly sold by 
the salesman than he would be if it were 
necessary for the salesman to go up 
against a cold prospect. Our entire effort 
in the creation of interest and desire is to 
warm up the sales- 


prospect before the 


man arrives. 
Selection 

In selection comes the close co-opera- 
tion between the salesman and the sales 
management. It is up to the sales man- 
agement to be sure the salesman knows 
all that is to be known about the product 
he sells. He should know its weak points 
and be ready to defend them; he should 
know its strong points and be ready to ex- 
ploit them. He should be able in a mo- 
ment’s time to show the prospective cus- 
tomer just what he may expect in the way 
of return on his investment. 


Co-operation Most Difficult 


The co-operation between the sales 
management and the salesman is perhaps 
the most difficult thing we have to run 
up against in limestone sales. 


man is working on a commission. 


The sales- 
The 
majority of salesmen are either retired or 
active farmers. Some of them are so en- 
thusiastic about limestone as to make mis- 
statements and ones that are extremely 
hard to substantiate. We have found a 
few that were so anxious to make a sale 
they deliberately misrepresented, and we 
have found others so “poky” that it is 
somewhat difficult to keep them active. 

We have tried several methods to create 
the sincere interest in our salesmen, but 
have not as yet struck on what we might 
term the really successful contact. 

We are trying out this year a big con- 
ference to be held in our offices. We ex- 
pect to have as many of our salesmen 
present as is possible. We expect to have 
the best talent available to talk to these 
men and put them straight on limestone, 
its value We expect to take 
these men through the entire operation of 
manufacturing limestone and give them as 
much insight as possible regarding manu- 
facturing methods. 


and uses. 


In addition to co-operating with sales- 
men our circular letter has the tendency in 
some vicinities to create desire, in others 
to assist our prospective customers in 
selection. 

If we can show Mr. Farmer in a certain 
county that several of his neighbors have 
used our particular limestone with such 
a degree of success that they are willing 
to make a public statement that we can 
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broadcast throughout his county, we be- 
lieve it creates a confidence in the worthi- 
ness of our product which will have a 
great deal of effect in selection 


Decision 
Decision is the result of sel 
a great many sales managers cx 
two into one phase; I do not. 7 
great deal of difference between 
and decision. 


and 

ine the 
ere isa 
selection 
might 
more 


In my own min 
select a Packard automobile, 
than likely I would buy a Ford. 

There is a connecting link 
selection and decision, but it is vy 
broken. 


difficult 


between 

easily 
that is 
from the office. It ; 


1S 


Decision is one element 
to handle 
at this point the salesman pri 
valuable. 


most 
Mr. George E. Smith, president 
Royal Typewriter Co. recently said: “T 
man behind the line does three-fourths of 
the selling; the man on the line does the 
rest.” 

The one-fourth of selling that is to be 
done by the salesman, or the man on the 
line, is divided between decision and ac- 
tion. About the only assistance the sales 
manager can offer his salesman in assist- 
ing decision on the part of the prospec- 
tive customer is: 

Stand back of every statement made by 
your salesman, support and protect him 
let your prospective customer understand 
the salesman has the unwavering support 
and backing of the manufacturer. So con- 
duct every element of your contact with 
customers that they may 
confidence in the salesman. This will re- 
lieve the mind of the prospective cus- 
tomer in knowing that he is doing busi- 


have absolute 


ness with a man whose every statement is 
good and will be protected. This will have 
a great deal to do with decision. 


Action 
Action is another element of salesman- 
ship. It should be comparatively easy if 
the previous steps have been taken in the 
proper 


manner. If the prospective cus- 


tomer has been guided through the first 


four steps in a sincere, honest and confi- 
dence-inspiring way, he is very likely to 
be waiting for the salesman and ready to 
sign the dotted line. However, it some- 
times becomes necessary for the salesman 
to exert his personality at this time. 

This is particularly true at the present 
time when agriculture is in a seriously de- 
pressed condition. Under present condi- 
tions the farmer has a tendency to hold 
on to the hard cash, fearing what the future 
It then be- 
comes necessary for the. salesman, prop- 
erly backed and supported by advertising, 
to convince Mr. Farmer that the dollar 
spent will bring back two. 

The efforts of our office along this line 
of action are limited to selling letters which 
are sent out to our mailing list at the 


may have in store for him. 





ndi- 
old 
ture 

be- 
“Op- 
ing, 
lar 


line 
hich 
the 


Maren 10, 1923 


time of the year when the farmer should 


be in a buying mood. 


It is not at all difficult to inspire our 
salesmen to action. Action is the natural 
element a salesman. Their second na- 
ture is to get the signature on the dotted 
line. Our duty is to provide as many of 
the first three or four stages of a sale as 
js possible in an effort to make it as easy 
as possible for our salesmen to “close up.” 


It is an easy matter for any of us to 
see how much more prosperous a sales- 
can be if the prospective customer is 

ent mood when visited by the 


nstructions to our salesmen are: 

aste time on a cold proposition. 

your fault if you do not sell him 

It is ours. Send us his name 

ldress and let us put him through 
three or tour stages. 


What Service Is 
Service is 50 per cent of a sale. The 
exchange of merchandise for cash is the 
half. The sale you have made and 
do not follow up with efficient service is 
only half made. Service is the most 
abused word in the business dictionary. 


Some people interpret service as meaning 
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“the painful extraction of cash from a 
previous customer when he is not in a 
position to defend himself.” In a great 
many instances, service of the above in- 
terpretation loses much business and the 
firm would be better off to eliminate en- 
tirely “service” from its vocabulary. 

The interpretation we put on service 
and try to follow out is: “A sincere inter- 
est in the effectiveness and value of our 
merchandise to our customer.” 

We follow up every shipment of lime- 
stone that leaves our plant. We want to 
know whether or not it was delayed in 
transit; whether it suffered abuse while in 
transit; and whether the railroad company 
overcharged in the collection of freight. 

The letter we use in this service follow- 
up is such that it makes every customer 
a member of our board of control. We ask 
for suggestions and criticisms, and we 
want to tell you right here that these 
suggestions and criticisms received are 
given sincere attention. 

We have been able to produce a better 
product because of some of these sugges- 
tions. We have keen able to improve 
freight transportation by these sugges- 
tions—in fact, we have received sugges- 
tions from our customers that have af- 
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fected every department of our business. 

I have driven 50, 75 or 100 miles to visit 
a customer who was disappointed in the 
return from his limestone. In a majority 
of instances, I found limestone put on a 
neutral soil. This is a most difficult situa- 
tion to face. Our salesman had undoubt- 
edly represented to this man that certain 
things could be expected, although he did 
not know soil conditions in the field on 
which this limestone was to be applied. 
However, I have always been able to leave 
the customer in a friendly spirit and to 
eliminate the recurrence of this sort of 
thing. 

We urge our salesmen to secure samples 
of soil from the fields on which the lime- 
stone is to be applied, mail them into our 
office, where we run analyses and make 
recommendations for application. We have 
absolutely cancelled some orders because 
of this work, the analysis showing that 
limestone was not needed. 

This sort of service not only affects the 
sale after shipment is made, but it also 
plays an important part before the order 
is signed. We make just as intensive a 
drive to avoid the use of limestone where 
it is not needed as we do to encourage its 
use where it is needed. 


Crushed Stone Railway Ballast 


By Theo. Bloecher, Jr. 


Division Engineer, Baltimore & Ohio R. R., Baltimore, Md. 
Representing the Ballast Committee of the American Railway Engineering Association 


A ig subject covered by this paper is 

but one phase of the activity of your 
association’s membership, although an im- 
portant one. 3allast is a fundamental 
necessity for the transportation facilities 
of the world and of the various kinds in 
use, crushed stone is, up to the present, 
the ultimate development. 

Much study has been given the subject 
by the railroads and the fact that some 
questions remain unsettled is evidence of 
the need of co-operation between the pro- 
ducers and the users of crushed stone bal- 
last. An ambitious program is drawing 
to a close and the thought presents itself 
that the spirit animating the arrangements 


will, without a doubt, have beneficial re- 
sults. 


First Important Use of Crushed Stone 


In the early days of railroading, curious 
ideas regarding foundation for the track 
were prevalent. The original construction 
of the old Erie Railway was planned on 
pile trestles, but soon abandoned. Later 
construction on other lines showed the in- 
fluence of traditional practices in foundation 
work, and we see large cut stone slabs to 
support sleepers under the track. Gradually 
it became apparent that a rigid cushion to 


distribute the load over the subgrade, and 
at the same time one elastic enough to per- 


mit a relatively tine adjustment of the track 
to line and surface, had to be sought in a 
porous material. As experience accumu- 
lated, crushed stone naturally developed and 
such ballast was for a long time the most 
important use to which this product was 
put, excepting, perhaps, its use on highways 
as initiated by the Scotch engineer Mac- 
\dam. 

Your industry entered a new era with the 
development of concrete as a material of 
construction and this has resulted in an in- 
creased demand and expansfon which must 
increasingly affect the use of crushed stone 
as ballast by railroads, on which there will 
be a few remirks further on. 


Requirements of Ballast Stone 


The requirements for good ballast stone 
are relatively few. It must be hard to re- 
sist tools used in track work. It must break 
into jagged pieces of suitable shape which 
will firmly interlock. It must be dense with 
a minimum of absorption of water and it 
must weather well and keep its jagged 
shape. It must, in addition, be produced in 
sizes of the maximum uniformity in order 
to secure the maximum percentage of voids. 
A crushed stone satisfying the above condi- 
tions to the greatest extent is one most suit- 
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able as ballast. Such a stone will quickly 


+ 
} 


pass off water, the arch enemy of the rail- 


roads, and will provide a firm foundation 


for the heavy loads which must be dis- 


tributed over the roadway. 


A sso- 


ciation has only recently propounded a speci- 


The American Railway Engineering 


fication as a guide to the users of rock bal- 
last. 
a sufficiently long time to justify drawing 


This specification has not been applied 
of conclusions based on experience. It is 
National 
Crushed Stone Association study these spec- 


earnestly recommended that the 
ifications and develop facilities for carrying 
on the tests therein i ae i { 
“Proceeding 
439-442 (reprin 
March 27, 

March 26, 1921), and 


1 


mulated after a study of the literatt 


outlined. This specifica- 
tion is published in th ’ of 
1920, Vol. 21, 


Rock Propucts 


pages 


} 
1920, 


revisions in 


the subject. This specification eml 
experience of representative railroad gi- 


neers. The work of the U. S. Government 


is of particular interest and its publication, 
No. 370, f Agriculture, is 
called to attentio1 


Department of 


The crushing operations and the screening 


of the stone and the efficiency and economy 


with which this work is done is of the ut- 


most importance to the trade and a promi- 


nent place in these discussions has been 


assigned to these phases 


would be presumptuous 


subject view of the 


ceiving, but the results of your endeavors 


will be reviewed with interest by railroad 


engineers. The handling of the quarry prod- 


uct and its distribution and 


application to 
the roadbed is, however, the particular prob- 


i 
lem of the railroads Herein much has 


been done and a heavy investment in 
equipment has been made to place the bal- 
last where it belongs and to do it 


e€co- 


nomically and efficiently. 


Uniform Size Essential 


The subject of proper size of crushed 


stone ballast is an open one, and one on 
which a wide difference of opinion exists. 
All ballast, to be 
properly and this means it must be 
the voids When 


foul it either be 


effective, must drain 
clean 
ballast 
removed or 
Rock ballast can be 
cleaned, if of sufficiently large size, and 


methods have been developed and are be- 


and 


open. be- 


comes must 


it must be cleaned. 


ing perfected to do this at a cost repre- 
senting a substantial saving over renewal. 
There is, however, a drawback to a large 
size of ballast stone, and that is the diffi- 
culty of fine surface adjustments under 
trafic without breaking up the stone in 
the act of tamping. It stands to reason 
that to raise a low spot in the track, say 
one-half an 


inch, with stone of so-called 


3-in.”’ size, the 


trackman which he solves by breaking up 


presents a problem to 


the stone to proper size to attain the re- 


sult desired. It seems anomalous to ex- 
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pend effort and money to screen out small 
sizes and then break up the large sizes 
while working track. 

On the other hand, to use stone of vary- 
ing sizes tends to fill the voids and reduces 
the value of the product as ballast. Herein 
the requirements for ballast and for con- 
crete stone are radically different. A min- 
imum of voids in concrete aggregate is de- 
rock for 


Again, concrete calls for 


sired and the opposite is true of 


ballast purposes. 


large and small aggregate, the former for 


monolithic and the latter for reinforced 


work so that it seems construction work 


requirements call upon the quarries for a 
fuller utilization of their output of crushed 


stone than do the railroads for ballast use. 


The result of this conflict of interest has 


no doubt been of influence on the cost of 


ballast. It may, therefore, be suggested 


with a view to 


that 


that this matter be studied 


producing, economically, product re- 


quired by the railroads and at the same 


time serving the other market satisfactorily. 
Both markets are destined to grow, al- 
though, perhaps, at different rates, but the 
necessity for stone for ballast is of growing 
importance on account of the great increase 
with 


high speeds, making a firm foundation es- 


in train and engine weights coupled 


sential. 


Opportunity for Co-operation with 
Producers 


A small size for ballast stone has the ef- 
fect of reducing the cost of maintaining the 
surface of track and at the same time gives 
as good a foundation as the larger size. 
The small stone, however, beyond a certain 
limit, cannot be 


cleaned by screening, and 


when too foul, must be wasted. It 


seems 


probable that the small stone fouls more 


slowly than the large and under certain con- 
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ditions, therefore, the ultimate 
about the for either size 
of production will be an imp 
and it is here that co-operation 
in benefit to all. It is 


may be 
same } 


unde 
that a large railroad mileag« 
stone would be rock ballasted 
cost, and certain locations c 
be studied by your membership 
suitable material for ballast and 
way for the other uses of 
which are sure to grow. 

As to the various kinds of 
used for rock ballast, it can 
that rock 
will be suitable as well for c 
old friend 


said suitable for 


trap rock is not 


many places and, while a prim 


is oniy one of many giving 


and requirements will often 


scaled down to utilize, econo: 
material nature has provided 

region. The limit to which su 
cation can go depends on to 

to be gone into here, but will 
based on an analysis of particul 
In concluding, let it be 
National Crushed 


fail to 


said th 
of the Stone 
cannot strengthen an 

tional in scope and the results 

erations to be concluded today 
viewed and valued by others as 
membership. A full measure of 
no doubt be 


efforts. 


attained and is 


your 


Membership Campaign 
By B. D. Pierce, Jr. 


] HAVE nothing to say except that I ama 

member of that committee, the same as 
every other man here. We have got to go out 
and do the job; if we sell ourselves, we can 
sell others. There is no question about what 
the association can give, still many have heen 
asked what it can give. In the first place, 
I think that through an organization of 
this kind we can seek to get legislation, with 
the help of other organizations, the same 
as we are going after this immigration now. 
We have already wired Washington to get 
in touch with the people that we think are 
the ones for us to reach, and as regards the 
railroad situation, the matter of cars, why I 
think we can do something along that line, 
and I think a lot of the small producers 
would appreciate being members of this 
organization, if it is only a small member- 
ship fee of $25. Those of you who can take 
a $100 membership ought to do it. 

I know I have had a splendid time here 
and T never saw this thing working as it is 
now. I am sure if you all put your should- 
ers to the wheel, and feel as I do, you will 
consider it a privilege to be a member. It 
you feel as I do, this is going to be a good 
organization and we will have at least 500 
members inside of a year. That is what we 
should have. 
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Blast-Furnace Stone and Open-Hearth Furnace Flux 


istry to which you furnish stone 
ixing agent originated almost with 
race. In Genesis you will find a 
that Tubal Cain in the sixth gen- 
m Adam 

iron and brass. 


hammerer and 
In the British 
wedge taken from one of the 


was a 


rs in the Gizeh Pyramid dating 
B. ( 
shape would suggest to you quarry- 


This piece of iron from its 


id wedges formerly used to take 
nsion stone and may have been used 
building of the pyramid. 
early days of the iron industry, 
aces were not used and very small 
the blast- 
operation, which at that time, really 


amounts of iron were made in 


furnace 
produced wrought iron or steel rather than 
a portion of the iron ore being 

is flux 


T 


It may that this 


process of producing iron from iron ores 


interest you to know 
has been found in use in India, Madagascar, 
Syria, the head waters of the Nile, Styria, 
Scotland and 
Spain, and was the process 


Germany, Sweden, England, 
Catalonia in 


used by the early colonists in our own coun- 


the year of 1619, Dud Dudley devised 
rocess for using coal instead of char- 
in the production of iron. The furnace 


hat he used was higher undoubtedly than 


those preceding it and thus permitted iron 
to take up sufficient carbon to render it fluid 


and produce the first cast iron in a high 


blast furnace 

The use of limestone as a flux probably 
had its origin about this time, however, met- 
allurgical history does not give us a definite 
late; probably because many ores were self- 
fluxing or needed a flux other than lime- 
stone, and the use of limestone gradually 
came into the industry as have many other 


t the improvements, the exact date of 


whose adoption is indefinite. 
Value of Various Limestones as Flux 


interest in limestone naturally cen- 

its use as a flux and 
Limestone is used in the blast 

furnace primarily to render fusible the slag 
or sand and aluminum oxide or slatey ma- 
erials and clayey materials of the ore, and 
lagnesia is present in the stone, the 
slag is more fusible. 


methods of 


whet 


re 


In order to 
whether one stone is better as a 
gent than another, a chemical analy- 
e stone 1s made. Suppose that this 
inalysis shows as follows: 


determine 


fluxineg 


Sis of 
che m1 
Per cent 

num oxide 


um carbonate 
esium carbonate 


By J. H. Campbell 


Robert W. Hunt Co., Chicago, Ill. 


Calcium carbonate contains 56 per cent of 
calcium oxide and 56 per cent multiplied by 
82.55 per cent gives 46.23 per cent total base 
in calcium carbonate 

Magnesium carbonate contains 47.60 per 
cent magnesium oxide and 13.50 per cent of 
magnesium carbonate in the stone multiplied 

, 


by 47.60 per cent, or the percentage of mag- 


oxide in the carbonate, gives 


total 


nesium you 


6.43 per cent base in the magnesium 


carbonate. The sum of these two, 52.66 per 
cent, is the total base in the stone. 

Adding together the silica and the alumi- 
num oxide, or 1.44 per cent plus 2.12 per 
cent, gives 3.56 per cent total acid. 

Subtracting from the total magnesia and 
lime gives 49.10 per cent of available base 
in the stone. The higher this available base 


in a limestone, the more valuable the stone 


is as a fluxing agent 
Effect of Magnesium 


Magnesium oxide is present in practically 


all limestones. It was debatable for quite 
a period in furnace operation as to its value 
as a flux, and I can well remember state- 
ments made in former years that dolomitic 
limestone should not be used anywhere as a 
fluxing agent in a blast furnace. 

However, it undoubtedly has some value, 
especially in giving a multiplicity of bases in 
the slag and thus making their formation 
and fusion temperature lower than it would 
be with lime alone. 


Unquestionably, with 


higher sulphur in cres and fuel, this might 
be a disadvantage, as it could prevent the 
temperature of the furnace going sufficiently 
high for sulphur to combine with lime. 

blast 
usually specified as passing a 4%4-in. ring 


Stone going into the furnace is 


and retained on %-in. It is desirable 


ring. 
that the stone be free from dust, and not 
have such fineness as would road metals or 
materials for concrete aggregate, as these 
fine materials would have a tendency to plug 
the furnace and prevent the ascending gases 
flow and thus 


and air from having a free 


causing the pressure to go up in the fur- 
nace. 

The size of the stone used will have to 
depend, of course, to some extent, on the 
judgment and experience of the blast fur- 
nace men. Some stones do not decompose 
as others and if 
might reach to the 


tuyere level undecomposed, thus tending to 


in the furnace as rapidly 
used in large pieces 


throw the furnace off of regular running. 
Where stones are hard to decompose or re- 
fractory, smaller crushing would be per- 
missible than in a more easily decomposed 
stone. 

Besides the fluxing action, limestone also 
has another function in the blast furnace, 
and that is to give a sufficient volume of 
slag to make the furnace run or drive read- 
ily, producing thus a larger output and more 
uniform running, and the slag volume thus 
produced floating on top of the fluid iron in 
the hearth protects the iron from oxidation 
and wasting. 

In the open-hearth furnaces, in the pro- 
duction of addition of lime as 
limestone is primarily to combine with the 


slag produced 


steel, the 


oxidation of the 
silicon in the pig iron, to hold the phos- 
phorus in the slag and to hold the sulphur 


from the 


in the slag, which slag protects the metal 
from direct flame and 


heated air passing through the furnace. 


contact with the 

A secondary function is to help the boil 
and thus and a 
proper mingling of the various materials in 
the hearth. 


insure a lively reaction 
The lime probably also acts as 
a partial oxidizing agent due to the break- 
ing up of some of the carbon dioxide of 
limestone by the carbon and silicon from 
the pig iron in the hearth. 

It is essential that the charge be kept dis- 
tinctly basic with the lime in order to pre- 
vent phosphorus from again uniting with 
the iron. 

The limestone charge in open-hearth fur- 
nace will probably amount to about 5 or 6 
per cent of the total charge. The valua- 
tion of the limestone for use in open-hearth 
furnace would be exactly the same as for 


the blast furnace. 
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Fire Resistance of Concrete Protected and Reinforced 
Concrete Building Columns* 


By S. H. Ingberg 


Physicist, U. S. Bureau of Standards, Washington, D. C. 


URING the past five years two series 
been 
completed, the data from which have ma- 


of fire tests of columns have 


terially increased our knowledge of the 


safety of these building supports when 
exposed to fire. One series, including 


and unprotected struc- 
tural steel, cast iron, concrete-filled pipe, 
and timber columns, and reinforced 


tests of protected 


con- 
crete columns with integral concrete pro- 
tection, was a co-operative investigation 
by the Associated Factory Mutual 
oratories of Mass., the 
writers Chicago, III. 
the tests were conducted, and the 
of Standards. 
of fire tests of concrete columns, 


Lab- 
Under- 
where 
Bureau 
The other series, consisting 


Boston, 


Labx rat ries, 


Was Con- 
ducted by the Bureau of Standards at its 
former Pittsburgh testing station. 
I. Jointly Conducted Fire Tests 
a Scope and Methods 


This series comprised 106 tests of columns 


Ss 


ss 


of which 91 were fire tests and 15 fire and 
water tests. In the fire tests the columns 
were subjected to an average working load 
computed by accepted design formulas, and 
exposed to fire in a gas-fired furnace (Fig. 
1), the intensity of the exposure being regu- 
lated to conform with a predetermined time- 
temperature relation. In the tests, after a 
rapid rise in the first 5 or 10 min., a furnace 
temperature of about 1700 deg. F. was at- 
tained at the end of 1 hr., 2000 deg. F. at 
4+ hr., and 2300 deg. at 8 hr., for the tests 
continued to this rather extreme point. The 
efficiency of the column or its protecting 
material was judged by the length of time 
it withstood the combined load and fire ex- 
the and water the 
column was loaded and exposed to fire for 
one-half to 


posure. In fire tests 

furnace 
doors were opened and a hose stream ap- 
plied to the heated column. 


one hour, when the 


? 


2. Material and Workmanship 


—Air Charnber 
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Fig. 1—Elevation 


Test Colurnrn 


‘He 


—_—/7~ 


i 


Tension Food _ 


Air inlets 


Primary Air 
Air Valves 


of testing machine 


A determined effort was made to obtain 
itative In 
field con- 
mployed 


and rein- 


for these tests, columns repres: 
material and workmanship of the 
structions. Fig. 2 shows methods 


in placing the concrete protected 


LH. Snalng 


As an aid in ob- 
taining representative workmanship, several 


forced concrete columns. 


experienced men connected with local con- 
struction companies were at different times 
placed in charge of the mixing and placing. 
These men were allowed to determine con- 
sistency of mix and the method of mixing 
and placing, except that time of mixing was 
required to be between 1 min. and 1% min. 
Test cylinders were taken from nearly every 
batch and general results of compression 
tests of these cylinders are shown in Fig. 3, 
the most marked characteristic being a wide 
range in strength, due mainly to difference 
in water content of the concrete mixtures 
made at different times, and is probably 
comparable with what obtains in a similar 
range of field placed concrete, although as 
properly placed in large building members 


_*Published by permission of the director, Bureat 
of Standards. Read by W. A. Hull, of the bureau. 
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| strength of the member will be 
rly the average obtained with the 
rs. This large variation in com- 
trength appears to have had no 
fluence on the fire-resistance of 


te. 


Results of Fire Tests 


results of fire tests of unprotected 


ind columns employing portland 


é 
f 
ve 
if 
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spaces filled with concrete but with exposed 
metal flanges the resistance was increased 
by an average of three times that in the un- 
protected condition, and the latticed columns, 
Nos. 18 and 22, protected by concrete to the 
outside of the rivet heads, withstood the 
tests for 2 hr., 53 min. and 5 hr. 14 min. 
Views of unprotected and partly protected 
columns after test are shown in Figs. 6 


and 7. 





Fig. 2—Forms and staging for placing concrete 


crete as a covering or column 


material are outlined in Tables 42a, 42b, 42d, 


and 42h.* 


fire was 12 


extensio1 


nace servin 


load to tl 


Test dur 


4 and 5 
As seet 


protect 


umns wit} 


ll to 21 


‘The 


report 


Building 


pu 


the gover: 
184 in tl 


The column length exposed to 
it. in all cases, an upper enlarged 
of 3 ft. above the roof of the fur- 
g as a means for transferring the 
€ portion exposed to the test fire. 
ions by groups are given in Figs. 


from the tables and diagrams, un- 
and unfilled structural steel col- 
stood the fire test under load from 
min.; with interior or re-entrant 


bles refer to numbers in the complete 
he investigation entitled “Fire Tests of 
Columns,” the joint edition (389 pp.) 
shed by Underwriters’ Laboratories and 
ment edition (375 pp.) as Paper No. 
sureau of Standards’ technologic series. 


TABLE 42a. RESULTS OF 


Nominal 
area, 
sq. in 


A 


Rolled H 
Plate and angle 
Plate and channel 
Latticed channel 
Z-bar and plate 
I-beam and channel 
Latticed angle 
Starred angle 
Round cast iron 
Round cast iron 
Round cast iron 
Round cast iron 


10.17 
13.00 
8.76 


WID uit w to 


> 


(concrete filled) 


Steel pipe (concrete filled) 


Concrete 


38.74 
Steel 
18.36 
Concrete 
40.07 


Reinforced steel pipe (starred 
angles imbedded in concrete 
filling) 
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In Table 42d are given the results of 
tests with 2-in. and 4-in. round and square 
concrete protections. Here a wide range in 
effectiveness developed, attributable to dif- 
ference in mineral composition of the con- 
crete aggregates used, the strength of the 
concrete as exposed to fire, and the size of 
the covered column, the resistance increas- 
ing appreciably with size. The largest source 
of variation in fire resistance of concrete is 
mineral composition, particularly of the 
coarse aggregate. In the tests with 2-in. 
concrete protection the test durations ranged 
from 1 hr. 47 min. where silicious gravel 
was used to 6 hr., 34 min. and over for 
crushed limestone and calcareous gravel, 
with intermediate degrees of resistance de- 
veloped by concrete coverings made with 
trap rock, sandstone, and cinder. Similarly, 
with 4-in. protections, test durations of 3 
hr. 41 min. obtain with silicious gravel con- 
crete, 7 hr. 23 min. to 7 hr. 58 min. with 
trap rock and granite as coarse aggregate, 
and test periods of over 8 hr. with lime- 
stone aggregate. with 4-in. cov- 
erings of limestone concrete did not fail 
under working load in the 8-hr. fire test, 
and sustained while hot, loads over three 
times the working load. 
concrete protected columns after test are 
shown in Fig. 8. 


Columns 


Views of typical 


The cause of the cracking incident with 
fire exposure of concrete made with silicious 
aggregates can be ascribed to the strains set 
up in minerals like chert and quartz when 
Chert amount of 
combined water that disrupts it when lib- 


heated. has a variable 
erated by heat and it also has points of 
abrupt volume change as low as 210 deg. C. 
(410 deg. F.). Quartz has a decided point 
of abrupt volume change at its transforma- 
tion point, 573 deg. C. (1063 deg. F.). Sand- 
stone is made up mainly of cemented grains 
of silica, and on exposure to fire concrete 
made with it, develops effects similar to those 
with silicious gravel concrete, although to 
somewhat smaller extent. Granite contains 
quartz, feldspar, and ferro-magnesian min- 
erals in varying amounts, the cracking of 
concrete made with it when exposed to fire 
being less marked than for aggregates hav- 
ing a higher silica content. The quartz con- 
UNPROTECTED COLUMNS 
Load 
sustained during test 


Total Unit load, 
load, lb. per 
Ib. sq. in 


Furnace 
exposure, 
per cent 


Time to 
failure, 
hr.—min. 
119,500 75 0—11% 
116,000 -19%4 
111,000 —l14 

111,000 w25 11 

105,000 14% 
122,000 0—17 

122,500 0—14 

124,000 & | 0—21% 
95,500 &. 0—34% 
95,500 5 0—34™% 
98,500 0—34% 
95,500 0—454%4 


Nem 


RRNRRWNRNS 


114,500 101.9 


236,000 





tent of true trap rock is very small and the 
made with it can be 
attributed to normal expansion and shrink- 


age. 


fire effects on concrete 


At the higher temperatures attained in 
fire tests and building fires some fusion of 
trap rock concrete as well as granite and 
from 
the indications in the tests such effects will 


cinder concrete will occur, although 
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calcined material. 

Results of tests of reinforced concrete 
columns are given in Table 42h. The aggre- 
employed were limestone and trap 
the limestone concrete columns all 
withstanding 8-hour fire test under 
working load and supporting while hot loads 
averaging more than twice the working load 


gates 
rock, 
the 


Marc! 


taining the load until the end oi 
period, and 25 per cent additiona! 
fore failure resulted. Views of 
concrete columns before and aft 
given in Fig. 9. 

A nominal thickness of concri 
all around was considered as prot 
deducted in computing the worki: 


10, 1923 


83-hour 
ad be. 
ntorced 
st are 


seldom seriously reduce the resistance of before failure. Two of the trap rock con- 
failed under working 


during the eighth-test hour, the other 


be applied. The last column i: 


concrete protected or reinforced concrete crete columns load gives the approximate relative 


columns. sus- 


the fire exposure as indicated 
perature readings, considering t 
exposure for all tests to be 100 
maximum equivalent intensity 


TABLE 42b. RESULTS OF FIRE TESTS—COLUMNS PARTLY PROTECTED BY CONCRETE 
Load 
sustained 
during 
test, lb. 
119,500 
119,500 


tration 
of a fire in a building seldom er 
ceeds that corresponding to a 4 ir 


Age of 
covering, 
days 
Rolled H : t gravel 4 . 405 

Rolled H sadeeds : t granite 
Plate and angle . : yew ork trap 
Plate and angle..........1:11 vA ird coal cinders 
Latticed channel........ : \ ork trap 


Time to 
failure, 
hr.—min. 
1—04% 
0—48%4 
116,000 0—444 
116,000 0—4134 

111,000 53 


Furnace 

exposure, 

per cent 
85.1 
91.5 
94.8 
99.6 


ex- 
Se f concrete test 
fire, it is seen that the fire res ce af- 


forded by the reinforced concrete columns 
tested is ample to provide for all exigencies 
occupanci With 
rock concr 14-in 
outside of the ret 

would apparently be 


] 
: FO imestone 

channel ; ork trap 

~hannel SF ‘ rk trap 


met with in building 


: limestone and trap 
angle......... 1:2: go limestone protection 


*Re-entrant sufhcient 





Number of Tests 


Number of Tests ” a 
i) 6 25 11 5 


oe Oe TIME TO FAILURE IN FIRE TESTS 
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Fig. 3—Average and range of compressive strength of 
1:2:4 and 1:2:5 concrete 
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Limest addition to being 


me concrete, m 
+ S 6 


nearly free from disruptive fire effects, af- HOURS 


fords an added degree of insulation due to ae 
heat absorbed by the calcination of the lime- 


stone, and the protection afforded by the 4—Time to failure of columns in fire-test sertes 
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Fig. 5—Results of fire tests compared by groups 


than with covered the main types of concrete columns 


ve taken as apply- ilicious aggregate. Views of concrete pro- in use 


u | as made with different aggregates. 
of column, as the tected and reinforced-concrete colt , be Che investigation was extended to determine 


those that would be fore and after fire and water 
e best results. When 1own in Figs. 10 and 11 
planned, little was known 


the effectiveness of a number of methods of 


protecting columns that otherwise did not 


: ; develop an adequate resistance for all pur- 
2. Fire Tests of Reinforced-Concrete 


mineral composi poses as tested unprotec 


the fire resistance Columns by Bureau of Standards In the entire investigation 90-column tests 
-rwise tests of reinforced LS : were made, of which 62 were fire tests, 16 
have developed more were compression tests of columns, which 
results to be expected had not been subjected to fire test, and 12 
‘ould have been intro- were compression tests of columns which 


had been fire tested, but which, after four 
hours of fire test, did not fail while hot us- 
ipplication portior 
] e +} "Area ° : . r 
ad away that were FIRE TESTS—COLUMNS PROTECTED BY CONCRETE 


Load 
e f Protection— Age of 1 Time to Furnace 
of the column to ‘ hick. Mix Kind of 
ture 


exposure, the cri 


covering, urin tilure , exposure, 

days t, ir. . percent 
ed 1:2:4 zo 1 one 13 9,501 335, 96.9 
i led C if lit $3, x 4 . 
timated as equivalent of ; ria =4 zo | 3 ‘ 


95.2 


ng after a moderate 


2 ‘ oi oc 
ream application. The Fe Ga oats! 3 19. 7 99, 
ndicated that properly Rolle: 1:2:4 veland 19,500 1—11¥% 99 

+ oa aia 3 olled 2:5 Hard il : 3 9, i—44 101 
Will not tall off to Z-bar and plat 1 5 ard co ) 100. 


1e column subject 
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urring fire, although 
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gate was used portions 


generally became ex- 


ta tn OV 
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n ] 
a ¢ 


uration of such 


n as considerably mod- 
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us fire and water ex- 
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vater exposure held rout 


ed-conecrete columns etic es ; tag sas 
ind trap rock agegre- neston¢ 
section of the columns I-beam % sandstone 456 
1 I-beam and e\ sandstone 458 
and water a concrete made Starred anole :2: Meramec R. gravel.. 447 
us aggregate was used. Here ' ery 151 
‘ a ee - + atticed angle trap Pe] 
protection outside of the steel 17 Round cast cinders 146 
irief water application and __ 
the column on being again *Heavier load used as plates have 1/32 in. greater thickness than nominal 
‘ f2-in. outside rivets, 3%-in. outside angles. 
tLoad necessary to cause failure of column. Aft 


moderate duration is less fter 8 hr. the load v-as increased until failure occurred. 
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der the maximum load obtainable with the 
equipment. The fire exposure under work- 
ing load was generally continued to four 
hours, unless failure occurred before this 
point was reached. At the end of the four- 
hour period the column was loaded to fail- 
ure or up to the limit of the equipment 
(about 600,000 Ib.). The full report of the 
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investigation has not as yet been published, 
but progress reports are given in the pro- 
ceedings of the American Concrete Institute 
for 1918, 1919, and 1920.* 

The series included tests of plain concrete 
columns, columns reinforced with longitu- 
dinal bars, and columns with combined re- 
inforcement of spiral hooping and longitu- 


ad ar 
YY is 


Fig. 7—Partly protected structural steel columns. tests Nos. 19 to 22, after fire test 


*W. A. Hull “Fire Tests of Concrete Columns.” 
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dinal bars. The columns were generally 
round of 18-in. outside diameter with 14. 
in, of protective concrete outside of the re- 
inforcement. Comparable tests were made 
of some square columns, as also of 12-jp, 
round columns. The concrete aggregates 
used included limestone, trap rock, caleare. 


ous gravel, blast furnace slag, two silicious 


me! 


pro 
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gravels, and one pure quartz gravel. . Summary of Results—(a) Concrete of and the third consisted almost entirely of 
~ Tests were made to determine the effect Silicious Aggregate white quartz pebbles fairly well graded as 
on fire resistance of increasing the thickness Of the three silicious aggregates, one con- to size. 

of concrete protection outside of reinforce- tained a large proportion of sandstone peb- As applied in round columns with 1 per 
ment and of embedding metal mesh in the bles and a smaller amount of quartz pebbles. cent spiral hooping and 2 per cent longitu- 


approximately equal fire 


tect Experiments were also made This aggregate was generally used in all  dinal reinforcement, 
protec I g z - 


we - 


Fig. 8—Concrete protections, tests Nos. 35 to 39 after fire test 


protections of cinder concrete and tests to determine effect of form and size 


resistance was developed by columns of con- 
molded gypsum and also with various plas- of column, type of reinforcement, and the crete made with the three aggregates. Fail- 


tions. Load tests were made of various methods of protection. In the sec- ure under working load generally occurred 
after three to four hours’ fire exposure. The 
smaller proportions of gneiss and quartz, cause of failure was spalling of the protec- 


er protec 


unexposed columns comparable with those ond, granite pebbles predominated with 
subjected to fire tests. 


Fig. 9—Reinforced concrete columns, tests Nos. 71 to 75, after fire test 
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tion outside of the reinforcement which be- umns did not develop greater fire resistance and the other withstood th 2 
gan about 30 minutes after the start of the than square columns of the same area, and hours and sustained 40 per . 
test. This spalling was somewhat less pro- same type of concrete and reinforcement. load before failure. It shoul ted that f 
nounced and a little higher fire resistance Two round concrete columns without rein- the working unit stress on 1 vhole area , 
was developed in case of round and square forcement developed fire resistance under was considerably smaller for the 12-in, 9}. y 
columns reinforced with longitudinal bars working load for plain concrete comparable umns than for the 18-in. imns, due te ‘ 
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Fig. 10—Concrete protections, tests Nos. 101 to 103, after fire and water tests 


without the spiral hooping, due apparently with that of reinforced columns under their greater proportion of concret 


msidered as 


to the absence of the plane of cleavage de- higher allowable unit loads. In the matter protective covering. 

fined by the spiral hooping, and possibly also of effect of size in two tests of 12-in. spi- Light expanded metal placed 
to the lower unit working load applicable rally hooped and vertically reinforced col- protective concrete outsid 
for columns so reinforced. The round col-  umns, one failed after 2 hours’ fire exposure hooping retained the protectiot 











Fig. 11—Reinforced concrete columns, tests Nos. 111 and 112, after fire and water 
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load and 50 per cent of the unexposed 


cient] 5 ; ; 
eT regate to sustain working load = strength. A limestone concrete column re- 
pu th r. fire exposure and while hot, inforced with hooping and vertical bars and 
‘iii sing about 2000 lb. per sq. in. protected by 1 in. of plaster in addition to 
Witl protection of concrete but the 1% in. of concrete suffered little perma- 
vith etal binder in it, the average nent loss in strength due to the fire test. 
A 1 at the end of the 4-hr. fire In all tests with concrete made with cal- 
7 lb. per sq. in., and with a careous aggregates no cracking or spalling 
RESULTS OF FIRE TESTS—REINFORCED CONCRETE COLUMNS— 
EFFECTIVE LENGTH, 12 FT., 8 IN. 
Load Furnace 
Outside ——Concrete—— sustained Timeto  ex- 
Test dimension and Mix Age, during failure, posure, 
Nc tion reinforcement ture Kind days test, lb. hr.—min. pct. 
- C tically 16-in. square...........1:2:4 Chicago limestone......433 101,000 8—40% 101.1 
ee “y 3 ss +9904 
reed Four 1-in. sq. bars . Z a #294,000 — er = 
1 Ss ertically Same as No. 70...... 1:2:4 New York trap........ 450 101,000 7—22%4 19.2 
nforced . nit cam ai > 114 1192 
72 1 vertically 17-in. diametet....... 1:2:4 Chicago limestone......520 107,500 8—04% 102.1 
i nforced Six 1-in. sq. bars . #250,000 | —— 
73 Round vertically Same as No. 72...... 1:2:4 New York trap..........442 107,500 7—57% 98.5 
"4 o er 17-in. diameter....... 1:2:4 Chicago limestone 22 129,000 8—06% 99.5 
y  pemforeed Six 34-in. sa. bars t243,000 
%-in. @ spiral on 
1%-in. pitch ’ : — bs 
75 Hoope Same as No. 74......1:2:4. New York trap... 460 129,000 8—01% 100.7 
Be for 1 $163,000 
Load 1 ary to cause failure of column. After 8 hr. the load was increased until failure occurred. 
vetal binder imbedded, these columns tested of note developed and the temperatures in 
| subsequent to a 4-hr. fire test developed concrete and reinforcement were generally 
ths comparable with that of similar lower than for columns made with the other 
rength nparé 
‘olumns tested cold without previous fire aggregates. 
xposur Generally the tests show quite conclusively 


\ yariable amount of resistance was af- 
forded by columns with plaster protections 





1 to the column directly with or with- 
ut metal binder, or as a form within which 

olumn was cast. All afforded some 
enabling the columns to sustain 
working load for 4 hr., with substantial in- 
load before failure at the end of 


rease in 


te of Trap Rock and of Blast 

Furnace Slag 
Round columns of concrete made with 
ates and reinforced with hoop- 





ing and vertical bars, and square columns of 
he same aggregates with vertical reinforce- 
ment, withstood the fire test under working 


; 


ad for 4 hr. and when further loaded at 


he end of the test failed under loads be- 
tween 3 and 4 times the working load. Lit- 
le cracking, spalling, or similar effects 


parent before failure, although the 
sth of the column while hot at the end 
he fire exposure was reduced to about 





per cent of that of comparable unexposed 


. } 
) 


ncrete of Calcareous Aggregates 


l8-in. round columns of concrete 
crushed limestone or calcareous 
gravel and reinforced with hooping and ver- 
t withstood the 4-hr. fire test with 
‘oss of about 21 per cent of the unexposed 
rength as tested after cooling. They with- 
while hot, the maximum load that 
uld be applied with the equipment (3400 
per in.). Round and square columns 
t limestone concrete reinforced with ver- 
ical | failed at the end of the 4-hr. fire 
r loads averaging 2278 lb. per sq. 
is about four times the working 


that the fire resistance of reinforced con- 
crete columns is mainly a function of the 
mineral composition of the concrete aggre- 
gates employed. Silicious aggregates will 
cause early cracking and spalling of the 
protective concrete on exposure to fire, leav- 
ing the load-bearing steel and concrete ex- 
posed. Substantial increase in fire resistance 
for such columns can be obtained by the 
use of outside plaster coatings suitably held 
in place, as also by imbedding metal mesh 
Concrete 
columns made with non-silicious aggregates, 


in the outer protective concrete. 


like trap rock, are neutral in this respect, 
but lose considerable strength on exposure 
to fire for several hours. As made with 
calcareous aggregates, the loss in strength 
is less than with concrete made with the 
other aggregates, due to the better insula- 
tion afforded, the heat-retarding effect of 
the calcination as such, and greater inherent 
strength of the concrete at temperatures be- 
low those causing decided calcination of the 
aggregate. 


Discussion of Paper 
By W. A. Hull, Physicist, U. S. Bureau 
of Standards 


THINK that is all I need to say. Those 

of you who are interested can get the 
information by writing the Bureau of Stand- 
ards. I am condensing this book quite a 
little, and this one is already condensed 
quite a bit. Write to the Bureau of Stand- 
ards and tell us the sort of information you 
are after and we can furnish you with some 
copies of that literature. I will be glad to 
give you the number, “Fire Tests of Build- 
ing Columns,” Technologic Paper of the 
Bureau of Standards, No. 181. There is 
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another one that I referred to, a comparison 
of the heat-insulating properties of some of 
the materials used in fire-resistive construc- 
tion—Bureau of Standards Technologic 
Paper 130. The work done at Pittsburgh 
has not as yet been published by the bureau, 
but it will be. A fairly complete resume 
may be found under the caption, “Fire 
Tests of Concrete Columns,” Volume 16, 
1920, American Concrete Institute. Also, I 
have a number of reprints of that, that I 
can send anybody who cares for them. 

MR. STAHL: I would like to ask if an 
analysis was made of the limestone con- 
tained in the aggregate. 

MR. HULL: We didn’t make any analy- 
sis. It was a very well-known limestone, 
known as the West Winfield limestone, from 
Winfield, Butler county, Pa. It is a high 
calcium limestone. 

MR. STAHL: I asked that question for 
the reason that a short time ago we were 
furnishing crushed limestone for the con- 
struction of a smokestack, a very compact 
body of concrete, and a very high one—I 
think it was some 300 ft. high. The parties 
who had the contract for that stack were 
not permitted to use high-grade limestone, 
where it came in direct contact with the 
heat, and I was interested to know why they 
declined to use our limestone where heat 
came in direct contact with it. It is a high- 
calcium limestone 

MR. HULL: They will 
formation and find the high-calcium lime- 
stone will stand a considerable fire damage 
before it starts to decarbonate. The tem- 
perature for rapid decarbonization for high- 
calcium limestone is about 9007deg. C., and 


look up the in- 


magnesium limestone is lower. Consequently, 
the magnesium limestone will give probably 
a little better result in fire tests because the 
decarbonization of the limestone helps to 
save the life of the inner concrete. It is a 
heat-absorbing process, the decarbonization 
of limestone. Consequently, what it absorbs 
can’t get through into the concrete. 

After the limestone has decarbonated, it 
is a better heat insulator that it was before. 
That explains, I think, why our limestone 
concrete doesn't heat up as readily as the 
other kind. On the other hand, we get 
strength results in our fire tests that are 
not explainable entirely by the difference in 
temperatures. 


Chimney Failure Explained 

G. SWART, of the Messabi Iron Co., 

* Babbitt, Minn., who has had exten- 
sive experience as a mining and smelter 
engineer, subsequently explained the cause 
of the concrete chimney failure referred to 
above. He said he had had a similar ex- 
perience with a smelter chimney and the 
was accounted for by the action of the 
disintegration of the limestone concrete 
acid sulphur dioxide gases in the smoke 
on the limestone. Limestone is dissolved by 
sulphurous acid, resulting from a mixture 
of steam and sulphur dioxide. 
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Agricultural Limestone and Land Reclamation 


HE subject “Agricultural Limestone” 


is not of my own choosing; it was 
wished upon me by our energetic and per- 
suasive chairman, Mr. Rockwood. Rather 


would I Land 


Reclamation,” as I regard the reclamation 


have chosen “Lime and 
of the depleted and impoverished farm 
the United States as 


important industrial problem 


lands of our most 

The American farmer for a long period 
looked upon the public domain as afford- 
ing limitless quantities of land at nominal 
prices, and felt no restraint in subduing 
virgin soil, and more often than not put 
under cultivation rather than 


new land 


properly husbanding the old. This policy 
has resulted in millions of acres becoming 
impoverished to such an extent that it 
it than 
It has also resulted in 


costs more to produce a crop upon 
the crop is worth. 
the abandonment entirely of thousands of 
acres in every state in the Union, which, if 
properly tilled and cared for, would be 
producing good crops at a profit. 

The trouble with the farming industry 
today is not so much the temporary low 
price of farm products as it is the perma- 
nent high cost of producing them, but 
both problems are acute and require in- 
telligent treatment. 

In reckoning the cost of production a 
return on the capital invested must be 
the 
must be included, as well as the excessive 


allowed, high wage paid for labor 
cost of machinery an¢ supplies, and taxes; 
but, figuring these items in, large as they 
are, a profit rather than a loss should re- 
sult if the land would yield what it should 
yield. 
better than our own naturally, an average 
of 48 bushels of wheat per acre; our pro- 
duction in 1921 fell to about 13 bushels 
per acre. If our production per acre could 
be stimulated to half that of the Danes, 
which is altogether farming 


would be as profitable as it has ever been, 


The Danes produce, on land no 


possible, 


and with the modern methods of carrying 
on the business, would be as attractive as 
any of the other gainful occupations. 

Is it strange that a man will quit the 
farm when he does not make both ends 
meet? Is it not the thing he should do? 
I for one think it is, and I am not one of 
those who believe the country is going on 
the rocks because so many are leaving the 
farms. This period of depression may be 
a process of eliminating the unfit. If it is, 
it may go too far. It is not likely that we 
are through with it. 
provide credits available to the farmer, 


It will help some to 


but not much; on the contrary, it may 
happen that if credits become easier than 


By John T. Woodruff 


Attorney, Springfield, Mo. 


they now are, much money will be need- 


lessly borrowed and _ unwisely — spent. 


There is not a large percentage of farm- 
ers who borrowed 
their business profitably. 


can invest money in 
The farmer has 
helped his situation some by observing the 
“Buyers Strike.” Exorbitant prices of sup- 
this 
method, but it is neither wise nor whole- 


plies have been lowered a little by 
some to carry it to extremes. Collective 
buying through purchasing agencies is a 
far better plan. Co-operative marketing 
is the best plan yet tried, to secure more 
equitable prices for 


farm products, and 
that plan is destined to become a big fac- 
tor in our economic affairs. There is good 
reason to believe that through this plan, 
when backed by financing, 


which is also feasible, the farmer will be 


co-operative 


able to name the selling price of his com- 
modities. 

But, back of these things is the basic 
and fundamental necessity of producing 
more on fewer acres and thereby lowering 
the cost. This can be brought about solely 
and only by coaxing the soil to yield more 
abundantly. This result will not be 
brought about by the near-farmer who is 
serving time on his own or some other 
man’s land, caring naught for the soil or 
the things growing thereon, invariably 
leaving his implements or husbandry to 
the elements, and the outcome of his crops 
to chance. 

And, in saying this, I am not decrying 
the business of farming. I believe that 
civilization here and everywhere begins 
and ends with the plow. It is honorable 
and elevating to till the soil, and I do not, 
and neither do you, believe the imputation 
that Adam was visited with a curse when 
told that “In the sweat of thy face shalt 
thou eat bread.” Rather has the injunc- 
tion proven the salvation of the race. The 
man with the hoe has ever held his own, 
and saved the day when it was saved at 
all. He is the savior in Russia today. 
The Red regime in Moscow has put some 
800,000 of them to death, but they have 
dug themselves in at last and are telling 
Lenine and his co-conspirators that they 
will not budge another inch along the 
communistic path, and they will not. 
Domination by the farmer in Russia is 
inevitable, and good government, as gov- 
ernment goes in Russia, will result. 


Farmer the Biggest Business Man 
The farmer is the one essential member 
of civilized society the world over. Wit- 
ness what the farmer has accomplished 
and what his enterprise stands for in this 


country: 


The value of farms and farm prop- 
in the United Etates is........$ 
capital invested in manufac 
turing industries is................. 
The Interstate Commerce Commis 
sion’s valuation of all railroads is 
The total capital, surplus and un 
divided profits of all banks in the 


Waited States, 16...<iccc.nce : ¢ +,949.924 


The value of our farms and 


1 prop- 
erty is more than the capital sted it 
all the other industries, includi: 
and banks combined. 

No industry is in a hopeless p 
it can dispense with 5 or 10 p 
those engaged in it, as has been done re 
cently, and suffer little or no loss in the 
gross output. This clearly sho that it 
is possible to stimulate production, 
the aim should be to stimulat: vastly 
more, which can be done by fertilization 

The Department of Agriculture at 
Washington ,the agricultural coll 


ulroads 


ht when 
cent ot 


ge 
experiment stations in every state in 
Union 


have been pointing the way to 


greater production through the generous 
use of agricultural lime and limestone for 
years. About one-half of the soils of the 
country are now acid, and much of the 
land not now acid is becoming so every 
year. The one great remedy to neutralize 
this acid condition and restore fertility is 
limestone. Wherever we find plenty of 
lime in the soil and adequate moisture, 
there we find the strongest people, the 
best live stock, the best pastures, the big- 
gest crops, the best farms and the most 
prosperous towns. It is worse than futile 
to attempt to raise good crops on acid soil. 
It would be far better for the farming 
industry to let the acid soils revert to the 
virgin state than attempt to cultivate them 
without restoring their fertility by the use 
of lime, for profitable crop production oth- 
erwise is impossible. The soil is a store- 
house rich in all things necessary to sus- 
tain life, but it can be depleted until it is 
a barren as old Mother Hubbard’s cup- 
board. 

The foundation of successful farming 
and national prosperity is a maximum 
yield on every acre cultivated. Assuming 
that even 40 per cent of the tillable lands 
of the country are acid, which is 10 per 
cent lower than actual conditions warrant, 
and that this 40 per cent is being farmed 
without resultant profits, it is readily seen 
that the other 60 per cent is carrying the 
industry. The aim should be to restore or 
reclaim this lost 40 per cent, which repre- 
sents more than 115,000,000 acres. 


Use Limestone 


The method of doing this in practical 
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husban is to apply a minimum of two 
tons of crushed limestone per acre the 
frst year, with one ton added for each of 
the two years succeeding. Unless unfavor- 
able conditions obtain, the cost of these 
applications should not exceed $4 per ton, 
$16 per acre. Experiments carried on 
veriod of years at the leading agri- 
colleges and experiment stations 
intry show an increased yield in 
d other small grains equal to 50 
and from 50 to 100 per cent in 
lfalfa, and other forage crops. 
treated and properly tilled is not 
laimed, but remains fertile and 
ve indefinitely. 

ctice, an investment of $16 per 
tributed over a period of three 
ll yield a return of over 100 per 
he investment, besides reclaiming 
ich was valueless because unpro- 
before treatment, making it an 

real value after treatment. 
said the price of ground lime- 
uld not exceed $4 per ton, and 


Reducing 


COUPLE of years ago Herbert 
Hoover, a very practical man who 
amassed a fortune as a manager of 

ial enterprises, appointed a com- 

of prominent engineers to make a 

rvey and report on “Waste in Indus- 
This report contains some interest- 

ing reading for any industrial executive 
who would like to save money. One of 
That Amer- 
can industry pays more than one Dillion 


dollars per 


r year as the direct cost of in- 


the points mentioned is this: 


dustrial accidents, not to mention other 
costs resulting indirectly which are prob- 

ibly as great or greater in magnitude. 
It is stated in the report—and this state- 
t is never been challenged—that, 
rom the experience of a number 
vidual companies in various indus- 
least 75 per cent of this enormous 

ild be saved. 


Accident Tax Big in the Industry 
I do not 
dollar 


stone 


know how much of this billion- 

iccident tax is levied on the crushed 

dustry, but your share is not a 

small one. You have the honor of being 

in the “hazardous” class. Your liability 

Insurance rate is as great, or greater, than 

the for any of the building trades— 

hazardous industry — excepting 

rection. It is nearly twice as great 

ite for steel works and rolling 

lways looked upon as hazardous— 

times greater than the rate for 
manufacturing industries. 

1S you pay, for workmen’s com- 
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this price is liberal enough for the product 
at the farm. No producer of crushed lime- 
stone anywhere in this country ought to 
ask more than $2 per ton for ground lime- 
stone, and many plants ought to offer it 
for less, and no railroad should ask a rate 
of over $1 per ton for a haul of 100 miles 
or less, thus leaving $1 per ton for deliv- 
ery from the railroad to the farm. If it 
be urged that freight rates exceed $1 per 
ton per 100 miles, the answer is that the 
rates are too high and they should be re- 
duced. And here is an opportunity for 
some of our politicians to render a real 
service. If they want to live up to their 
profession, let them prevail upon the rate 
making authorities to establish and main- 
tain equitable freight rates on crushed 
limestone and fertilizers. Such work will 
far exceed any drastic legislation having 
for its object the ham-stringing of the rail- 
roads or other corporate enterprises. 

Greater Production on Fewer Acres 

It is fallacious to claim that fair prices 
for farm products can follow in the wake 
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of industrial depression. Let the wheels 
go round; put the idle men to work con- 
structing railroads and highways, business 
buildings and dwelling houses, building 
factories and making goods, and every 
man, woman and child every day will eat 
three square meals and the country will 
stay on full rations. That is the other 
panacea for the farmers’ ills, greater pro- 
duction on fewer acres being the other. 
We must get it into our heads and keep 
it there, that if we are to have prosperity 
on the farm it will come only as a result 
of the farmers doing their part without 
the coddling or wet-nursing the politicians 
propose. Such a course means that the 
farming industry will rest upon a firm, not 
a fictitious, foundation. And you crushed- 
stone operators, each one and every one, 
must do your whole duty—put out a good 
product and offer it at a fair price. This 
is the one thing needful, and if you are 
made of the stuff we all think you are, 
you will see to it that your part in the 
program is cheerfully performed. 


the High Cost of Accidents 


By Sidney J. Williams 


Chief Engineer, National Safety Council 


pensation insurance, more than $7 for 
every hundred dollars of payroll. In other 
states having more liberal compensation 


laws, you pay more—perhaps twice as 
much. In other words, if your payroll 


amounts to $100,000 per year, you pay at 


least $7000 for insurance, and perhaps a 
good deal more. 

These insurance rates are, of course, 
based on experience—on the insurance 
companies’ records of the number of 
deaths and injuries which occur in your 
industry and the amount of money paid 
as compensation. I do not have these in- 
surance records at hand, but the govern- 
ment reports bear out the statement that 
your industry is a hazardous one. Each 
year, out of every 1000 men working in your 
industry, 2 are killed and 170 are injured, 
so that they lose at least one day's time. 
If we compare this with other hazardous 
work we find that in the extremely danger- 
ous business of coal mining, with its terri- 
ble explosion catastrophes, the fatality rate 
is only twice as great—about 4 per 1000— 
and about 3 per 1000 in metal mining. In 
the iron and steel industry, including blast 
furnaces and rolling mills, the death rate in 
1907 was just about equal to yours today— 
but today the iron and steel rate is only one- 
quarter as great! 


How Steel Industry Reduced Its 
Death Rate 

How has the steel industry accomplished 
this remarkable reduction? 

Back in 1907 a few men in the steel in- 
dustry conceived the revolutionary idea that, 
aside from any legal or moral obligation, it 
was bad business—expensive business—for 
them to permit their employes to be killed 
and injured. Accidents were expensive, they 
found, not only because they brought about 
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claims and damage suits, but because they 
interfered with orderly production. That 
statement was true then and it is even more 
true today when our compensation laws 
make every serious accident a claim which 
must be paid either directly by you as em- 
ployer, or by your insurance carrier out of 
the premiums which he has collected from 
you. 

So in a few pioneer steel plants they be- 
gan to study accidents, not from the legal 
standpoint of how to evade claims but from 
the practical standpoint of how to prevent 
them. First they put their own house in 
order; they guarded their machines, put up 
railings, improved the lighting, etc. These 
measures had some effect, but the great bulk 
of accidents continued, being due to some 
ignorant, thoughtless or unsafe act on the 
part of the man who was hurt, or a fellow 
workman, or perhaps a foreman. 

So they started a definite campaign to 
eliminate these non-mechanical accident 
causes as well as the mechanical ones. The 
method followed was a combination of su- 
pervision and education and, as modified by 
experience, may be briefly outlined as fol- 
lows: 

In the first place, safety must begin at 
the top and must have the active support 
and interest of the president or manager of 
the company. Men like E. H. Gary and 
Charles Schwab—the men in authority in 
‘their companies just as you are in authority 
in your companies—have definitely gone on 

- record to the effect that accident prevention 
is an established policy of the company. 
This is essential because, naturally, the at- 
titude of the chief executive is reflected all 
down the line. The “big boss” must first 
do all he can for safety before he can ask 
the co-operation of his men. 

In the second place, in each company and 
in each plant some one man must be made 
responsible for safety. In a large plant this 
man will be the safety engineer or safety 
director. In a small plant this responsibility 
will be carried by the superintendent, and 
he may designate some mechanic or other 
employe to do some of the detail work, such 
as making a safety inspection at regular 
intervals, posting the safety bulletins in a 
proper and attractive manner, investigating 
any accidents or near accidents that occur, 
etc. 

In a fairly large plant it is customary to 
have a general safety committee composed 
of executives to direct and co-ordinate the 
various safety activities. A foreman’s safety 
committee is often used, and safety com- 
mittees of workmen have been found valu- 
able for the purpose of making supple- 
mentary safety inspections and correcting 
unsafe practices. In a small stone-crushing 
plant these committees are generally unnec- 
essary; the superintendent and some em- 
ploye designated by him as “safety in- 
spector” are all the “organization” that is 
needed. 

Finally, a definite and persistent effort 
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must be made to secure the co-operation of 
the workmen. This does not mean a con- 
tinual shouting to “be careful!” It means 
making sure that every workman, particu- 
larly the new man and the non-English 
speaking man, understands how to do his 
work safely. It means making a few simple 
rules for safe operation, and enforcing those 
rules with discipline if necessary, the same 
as any other: operating rule. It means the 
use of safety posters or bulletins and other 
special schemes to bring home to the work- 
man what it will mean to himself and his 
family if he is killed or seriously injured, 
and thus gradually to mold his mind in the 
safety pattern. It means giving safety a 
definite place in your operation. 

One special educational scheme is the 
competitive “no-accident week” or “no-acci- 
dent month” in which departments or plants 
are pitted one against another, or against 
their own past record, in the effort to keep 
accidents at a minimum. This arouses the 
competitive spirit and the co-operative spirit 
and is always successful if properly handled 
and if followed up with continuous atten- 
tion to safety, the year round. 

These methods—a combination of me- 
chanical safeguarding, supervision, and edu- 
cation—are the tried and accepted methods 
of accident-prevention today and they are 
substantially the methods that in the steel 
industry have brought about the reduction 
already referred to, of about 75 per cent in 
the fatality rate and at least 50 per cent in 
the total accident rate. This is the average 
for the whole industry including, of course, 
some laggards. Individual companies have 
made much better records which I could 
quote in detail if time permitted. As one 
striking example, the United States Steel 
Corporation states publicly that its safety 
work has saved the company a million dol- 
lars a year, above all expense of mechanical 
improvements and educational work. 

I have mentioned the experience of the 
steel industry because it is in many ways 
comparable to your own industry. It is 
hazardous; it includes much out-of-door 
work; it uses very heavy machinery and 
handles very heavy materials. It does not 
use explosives as you do, but it has a very 
serious molten-metal hazard. In quality of 
labor and in labor turnover it has, I believe, 
fully as much to contend with as you have. 
Yet despite these serious difficulties it has 
accomplished these remarkable results—and 
you can do the same. 


Hazards of Construction 

In one respect the steel industry is very 
different from yours—it is organized in 
much larger units. Therefore let me refer 
briefly to another industry—construction. 
Construction work is carried on not only in 
scattered and isolated places, but in places 
which are constantly changing and with 
gangs of men which are constantly chang- 
ing, too. For these reasons, building con- 
tractors long believed that they could not 
use the safety methods used in the steel 
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industry and in manufacturing. Building 
contractors used to explain to me quite 
convincingly how safety work cou 


10t pos- 
sibly be done in their industry—until, g 
couple of years ago, some one came along 
and did it! 

During the last few years a number of 
construction companies operating scattered 
jobs all over the country, some large and 
many small, have reduced their accident 


rates and costs by 40, 50, and « 75 per 


cent, by these same methods lified a 
little, of course, to suit the circumstances, 
but essentially the same as I have described, 
for they are dealing with the same sort of 


human being who is very much alike under 
the skin, whatever his trade or n 
or station in life—who loves his wife and 
family, does not want to see them in dis- 
tress; does not want to suffer the pain and 
the wage loss caused by an accident, and is, 
generally speaking, quite willing to become 
a safe worker when once the idea has be- 
come firmly planted in his mind 

By thus reducing their accidents, many 
construction companies have secured reduc- 


tionality 


tions of 20 or 40 per cent, or even more, in 
their insurance rates, through the operation 
of the experience rating plan of the insur- 
ance companies. You can do the same. 

Code of Safety Rules Recommended 

Perhaps you wonder that I have not de- 
scribed to you the specific hazards of your 
industry and the corresponding preventive 
measures. According to the records, your 
principal hazards are in connection with the 
handling and use of explosives; drilling; 
handling rock at the face of the quarry; 
loading and transportation of rock on cars; 
and at the crusher. Poor condition of 
floors, stairs, railings, electric lights, etc., is 
often a contributing factor. I could discuss 
some of these hazards with you in detail or 
I can furnish you publications of the Na- 
tional Safety Council on the subject, writ- 
ten by men more familiar with your opera- 
tions than I am. 

It would be an excellent plan for your 
association to appoint a committee to pre- 
pare a code of safety rules for the industry, 
such as the Industrial Commission of Cali- 
fornia has prepared for quarries in that 
state. The National Safety Council would 
be glad to give assistance to such commit- 
cee. 

The National Safety Council is a co-op- 
erative association, organized and operated 
on a business basis, composed of over 3100 
members, most of whom are industrial em- 
ployers like yourselves. Our membership 
already includes 17 companies in the quarry 
industry. We are glad to give you, either 
as an association or as individual compa- 
nies, any assistance and information that 
we can, either on specific hazards or on 
general methods of safety organization. 
We shall count it a privilege if we caf 
help you to reduce this enormous and need- 
less waste of life and money in your in- 
dustry. 
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is probably no question in the 
category testing 
es so many knotty problems as 

determination of the relative 
screenings and 


of concrete 





nerits of crushed-stone 


me 5 
natural sands as fine aggregate tor con- 
crete. It brings us back to the question of 


1t concrete is and the underlying prin- 
le on which the proportioning of mix- 





tures is based and the many details of 
testing of aggregates and concrete. The 


thods of testing are very important 
‘§ any discussion of the relative 


merits of different materials in concrete. 








In other words, if our tests are not car- 
ried out in an absolutely comparable man- 
ner, we are almost certain to get mislead- 
ing results and may arrive at entirely er- 
roneous conclusions. 

Concrete is a mixture of cement, aggre- 
gate and water. Too often the water is 
entirely overlooked in our discussions. We 
go to great lengths in testing cement and 
in examining aggregates, but pay no at- 
tention to the quantity of the mixing 
water. 

Investigations carried out at the Lewis 
Institute in co-operation with the Port- 
land Cement Association during the past 
t or nine years have given us a great 
information on the underly- 
ing principles of concrete mixtures and 
on many related topics. These investiga- 
tions have shown that the quantity of 
mixing water is by all odds the most im- 
portant factor in a concrete mixture. Wide 
variations in the type or size and grading 
of aggregate and in the quantity of ce- 
ment, make much less difference in the 
strength and other properties of the re- 
sulting concrete than do slight variations 
in the quantity of mixing water. This 
consideration of the effect of quantity of 
mixing water has a most important bear- 
the relative merits of screenings 
and natural sand; if we do not get the 
proper balance between the water content 
in the mixtures, we are certain to get re- 
sults which reflect that variation rather 
than the effect of the shape and size of 
the aggregate article. 
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deal of new 


ing on 


The general characteristics of aggre- 
gates tor concrete are: (1) structural qual- 
ity—that is, they must have a certain de- 


gree of hardness, toughness and general 
durability, whatever we term it, that will 
enable them to withstand the stresses 
which come upon them and to resist ex- 


posure to weather, etc.; (2) cleanness; 
'reedom from excessive amounts of clay 
and dust and from organic impurities such 


aS may occur in surface loam; (3) size 


and grading, depending on the mixtures 
used and the type of work under way; (4) 
shape of the particles. 

The only question at issue here is the 
effect of shape of particles, since we must 
consider that the aggregates are of similar 
structural quality and similarly graded, or 
we are not working on a uniform basis. 
Natural differ 
crushed rocks only in that they have been 


sands and gravels from 
broken down and in general the particles 
are rounded by natural agencies. The 
principal agencies in the production of 
sand and gravel are, no doubt, glaciation, 
stream action and weather. Those causes 
will probably account for formation of 


sand and gravel, so that we are dealing 


Allan 


with the same materials, except one has 


been rounded and the other has not. 

We have studied the relative merits of 
screenings and sands to some extent, not 
to as great an extent as we desire, and 
not to a sufficient extent to clear up all of 
the problems that arise. 

In dealing with concrete mixtures, there 
is always a question as to just what qual- 
ity of concrete we are trying to secure. 








All concrete work must be done with a 
consideration of durability and cost. We 
cannot get away from those two limita- 
tions. If concrete is not durable it will 
be disappointing in the end; if it costs 
too much we cannot afford to use it. 
There are also the important questions of 
strength, wear, water-tightness, ease of 
placing, ease of finishing, resistance to 
various destructive agencies and appear- 
ance. 

So far as most of these topics are con- 
cerned, there is little room for choice be- 
tween screenings and natural sand. How- 
ever, when we come to such topics as 
water-tightness, ease of placing and ease 
of finishing, difficulties are sometimes en- 
countered. 

During the past three or four years we 
have carried out four separate series of 
investigations in which comparisons were 
made between the relative merits of nat- 
These tests 
apply only to the strength of the resulting 
mortar or concrete and do not constitute 
a complete investigation of the subject. 


ural sands and screenings. 


Record of Tests 
SERIES 2. This series includes ten- 


sion and compression tests of 1-3 mortar 
at 7 and 28 days, using about 1300 differ- 
ent samples of fine aggregates from 
widely scattered sources. These samples 
were sent to the laboratory for test dur- 
ing the period 1914 to date. For about 
800 of the early samples, briquets of 1-3 
mortar by weight were tested at ages of 
3, 7 and 28 days; for the remaining 500 
samples, 3 x 6-in. or 2 x 4-in. mortar cyl- 
inders of 1-3 mix by weight or by vol- 
ume were tested in compression at 7 and 
28 days. Among these samples were a 
large number of stone screenings. Due to 
the fact that these tests extended over a 
long period of time, it was our practice to 
make parallel tests, using standard Ot- 
tawa sand on each day that other fine 
aggregates were tested. 

It is impracticable to gfve all the de- 
tails of these tests in this report; how- 
ever, the principal conclusions, so far as 
our present inquiry is concerned, may be 
summarized as follows: 

1. The amount of mixing water used and the 
manipulation of the mortar may affect the strength 
more than the grading or type of the aggregate 
used. 

2. For mortars of similar consistency, the 
strength varied with the grading of the aggregate 
as measured by fineness modulus. The higher the 
fineness modulus (coarser the grading) within 
certain limits, the higher the strength. 

3. Other conditions being equal, aggregates of 
same fineness modulus gave about the same mor- 
tar strength at 7 and 28 days. 

4. In general, screenings are graded coarser 
than the average natural sands; hence, if the 
grading is not taken into account, the screenings 
will generally be found to give higher mortar 
strength than sands. 


5. Mortar strength tests do not give definite 
information on the relative value of sand and 
screenings for concrete mixtures. There appear 
to be two reasons for this result: (a) The angu- 
larity of the particles in the screenings permit 
more tamping and consequently probably receive 
more in the molding of the test pieces than the 
sand. (b) In 1-3 mortars the screenings of sand 
constitute the whole aggregate, while in concrete 
mixtures these materials are only about one-third 
the aggregate, hence their influence on the final 
result is much in concrete than on mortar 
mixtures. In the case of briquet tests, there is 
an additional reason for discrepancies in that the 
shape of the specimen and the resulting distribu- 
tion of stresses give results entirely different from 
that found in compression tests of concrete. (This 
conclusion was reinforced by later series of tests 
described below.) 


SERIES 84. Compression tests were 
made on 6 x 12-in. concrete cylinders at 
ages of 28 days and 6 months. Mix 1-5 
by volume, relative consistency 1.00 (nor- 
mal consistency). In this series the fine 
aggregates were limestone screenings and 
natural sand and the coarse aggregates 
crushed limestone and pebbles. Four com- 
binations were used, as follows: Sand 
and pebbles, sand and crushed limestone, 
limestone screenings and pebbles, and lime- 
stone screenings and limestone. 
seven different gradings of 
above combinations were used. The size 
of the fine aggregates varied from 0 to 
No. 48 and 0 to No. 4; the coarse aggre- 
gate was of the same grading throughout 
and ranged from No. 4 to 1% in 

In order to secure a uniform grading, 
all aggregates were screened into several 
sizes and recombined by weight. The sand 
was largely of limestone origin from E1- 
gin, Ill. As produced for the market, this 
sand is well graded up to about in. and 
is a high-grade concrete sand, known in 
the trade as “torpedo.” The consistency 
of the concrete was judged by an experi- 
enced operator. Total of 432 concrete cyl- 
inders were tested 

Fig. 4 shows average relation 
the grading of the 


less 


Twenty- 
each of the 


between 

aggregates, aS me€as- 
ured by fineness modulus, and the com- 
pressive strength of the concrete at 28 
days, for the gradings employed in this 
The fineness modulus is a measure 
of the size and grading of the aggregates; 
it is the summation of the percentages 
coarser than each of the following 
100, 50. 30. 16, 8. 4, 3%, 34 and 1 in., di- 
vided by 100. Aggregates in which the 
coarser particles predominate have a high 
fineness modulus and which the 
finer particles predominate have a low 
fineness modulus. (Fig. 4 on page 157.) 

These tests that the concrete 
made with natural sand and pebbles gave 
about the same strength as that from sand 
and crushed limestone. The concrete 
made with limestone screenings as fine ag- 
gregate gave considerably lower strengths. 
The lowest strengths were obtained with 
the screenings as fine aggregate and peb- 
bles as coarse aggregate; the strength of 
concrete about two-thirds of that 
from sand as fine as aggregate and peb- 
bles or crushed limestone as ag- 
gregate. The screenings required about 
30 per cent more water for normal con- 
sistency than was with sand, 
this increase in mixing water would be 
expected to produce about the reduction 
in strength indicated. 

SERIES 145 (A). This series included 
tests of mortar and concrete made from 
about 200 samples of fine aggregates ob- 
tained from various parts of the United 
States and Canada, among which were 
natural sands, screenings from limestone, 


series. 


sieves. 


those 


show 


was 


coarse 


necessary 
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granite, trap, slag, chatts and other mate- 
rials. Tension tests of briquets of 1-3 
mortar (by weight) and compression tests 
of 2 x 4-in. cylinders of 1-3 mortars (by 
weight and by volume) were made at ages 
7 and 28 days, 3 months and 1 year. 
Compression tests of 1-4 concrete in the 
form of 6 x 12-in. concrete cylinders were 
made at the same ages; wear tests of 
8 x 8 x 5-in. blocks were made at 3 
months. The coarse aggregate was peb- 
bles graded trom No. 4 sieve to 1% in. 
from Elgin, Ill. The relative consistency 
was 1.10. This investigation included 
about 3800 briquets, 7600 2 x 4-in. cylin- 
ders, 3200 6 x 12-in. cylinders and 1200 
wear tests—a total of about 15,800 speci- 
mens. 

The principal results are given in Tables 
1 and 2. In the preparation of the 1-3 
mortar, care was taken to use the same 
consistencies throughout. The consistency 
was judged by an experienced operator 
and checked by a “flow-table” similar to 
that used by the Bureau of Standards. 
Somewhat wetter consistencies were em- 
ployed in these tests than for standard 
tests of cement, in order to avoid the 
variation in results due to irregularly 
graded aggregates when mixed to a rela- 
tively dry consistency. 

The natural sands and slag screenings 
had approximately the same _ average 
strengths at all ages and gave the lowest 
values of the materials tested. The stone 
screenings gave higher average mortar 
strengths than the sands; the different 
types of stone screenings gave essentially 
the same strengths. It should be noted 
that the average fineness modulus of the 
sands was smaller than that of the crushed 
materials, which would be expected to ac- 
count tor the differences in strengths. 
Attention should be called to the tests in 
Table 2, which show a different relation 
for the screenings when the same fine ag- 
gregates are used in concrete. 

Table 2 gives the results of strength and 
wear tests of 1-4 concrete using the same 
fine aggregates given in Table 1, com- 
bined in each case with Elgin, IL, pebbles 
graded from No. 4 sieve to 1% in. Tests 
were made on 6 x 12-in. cylinders at ages 
of 7 and 28 days, 3 months and 1 year; 
also wear tests on 8 x 8 x 5-in. blocks at 
the age of 3 months. The wear tests were 
made in Talbot-Jones rattler by methods 
described in Bulletin 10, “Wear Tests of 
Concrete,” of the Structural Materials 
Research Laboratory. The consistency of 
the concrete was judged by an experienced 
operator and checked by the flow-table. 
A high value of flow indicates a more 
plastic or workable concrete than lower 
values. 

In order to place the different fine ag- 
gregates on the same basis in the con- 
crete tests, the relative amounts of fine 
and coarse aggregate were varied in such 
a manner as to give a uniform fineness 
modulus (5.50) for the mixed aggregate; 
the average percentages of the fine aggre- 
gates are shown in the table. 

The compressive strengths of the con- 
cretes are seen to fall into two different 
groups: that made of sand, granite screen- 
ings and chatts gave nearly the same 
strength, and that made with limestone, 
slag and trap screenings gave about 12 
per cent less strength at all The 
wear at three months was also a little 
greater for the latter materials. It should 
be noted that a large number of natural 
sands were used and relatively few sam- 
ples of screenings. In general more water 
was used with the limestone, slag and 
trap screenings for equal consistency than 


ages. 
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for sand, granite screenings and 
The use of a greater amount 
water accounts in part for th 
lower strength of the concrete: 
the limestone, slag and trap 

SERIES 145 (B). In ord 
mine the effect of mixing scri 
sand, a separate group of test 
at the same time as Series 
which limestone, granite and g screen- 
ings were mixed with various centages 
of a well-graded sand from Elgin, [1 The 
coarse aggregate for these test 
bles graded for No. 4 to 1% iy 
Elgin, Ill. In this investigatio 
briquets, 1000 2 x 4-in. cylinds 500 6 x 
12-in. concrete cylinders, and 100 
blocks were tested. The result tension 
and compression tests of mortars and 
compression tests of concrete given in 
Figs. 1, 2, and 3. (See page 157.) The wear 
tests are omitted from this rep 

Fig. 1 shows the effect of quantity 
sand in mixtures of sand and 
on the tensile strength of 1-3 n 
cept for the tests at one year the: 
much change in tensile strength 
percentage of sand is increased 
per cent; beyond this point t 
strength decreased. The mortat 
with the sand only is less than for screen- 
ings only, except in the case of the slag 
screenings at the later ages. In the mor- 
tar tests a somewhat greater strength 
would be expected for the screenings, 
since they were graded coarser than the 
sand. The grading of the slag screenings 
was quite coarse and gave rather harsh- 
working mixtures in the 1-3 mortar. 

The results of the compression tests of 
the 2 x 4-in. mortar cylinders of 1-3 mis 
by weight are given in Fig. 2. In general 
they show the same result as was ob 
tained for the tension tests. 
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The results of the compression tests of 
1-4+ concrete are plotted in Fig. 3. The 
fine aggregates were combined with peb 
bles so that the resulting fineness modulus 
was the same in each (5.50 The 
consistency of the concrete was similar, as 
nearly as could be judged by a skilled 
operator. A relative consistency of 1.10 
was used. In these tests the strength of 
the concrete increased uniformly with in- 
crease in percentage of sand in the fine 
aggregate. The increase in strength f 
the concrete made with sand 
that made with screenings alone was 
about 12 per cent at 7 and 28 days and 
about 20 per cent at 3 months and 1 year 
This result is the reverse of that 
in the mortar tests and indicates that the 
concrete-making properties of the mate- 
rials cannot be judged on the basis ot 
mortar tests alone. A part of the differ 
ence in strength is due to the fact that the 
required consistency could be obtained 
with a somewhat smaller quantity of 


case 


alone over 


found 


mix- 
ing water in the concrete made with sand 
A question which is often encountered 
in using screenings is the workability and 
ease of finishing, particularly in concrete 
roads. Dust in screenings in quantities up 
to, say 10 per cent, does no harm, so long 
well-mixed and of 


as the concrete is 


proper consistency; too much mixing wa- 
ter causes the dust and other fine material 
in the float to the 


concrete to surface 


where it forms a weak, friable layer called 


e suvhic S 
laitance, or produces a concrete which 1 

unable to resist wear and weather. I wish 
I could emphasize sufficiently the impor- 


tance of a proper control of mixing water 
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is more important. Unfortu- 
llow the mixer foreman to use 
the 
It would be just as 
the 


udgment in proportioning 
he batch. 
to measure water 
at the 


the cement 


accu- 
cement, 


guess as it is 
at the 


better 
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reneral, we would get 


uessing at the cement. 
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leading results, particularly when tension tests are 
made on briquets; due to the angularity of par- 
ticles, the mortar from screenings probably re- 
ceives more tamping than sand-mortars. 

3. The strength of concrete made from screen- 
ings on the same basis is a little lower than the 
strength of natural sands. 

4. Good made with stone 
screenings as fine aggregate, but it is important 
that proper inspection be given to see that the 
material is graded in such a way as to be free 
from an excess of dust and of extremely coarse 
particles, and that an excess of mixing water is 


concrete can be 


133 


there is a tendency with screenings to use more 
mixing water than is required by sands; especially 
where concrete is distributed by chutes. 

5. These tests and other investigations show 
that can be made from inferior 
aggregates, if proper proportions and manipulation 
are employed; on the other hand, very inferior 
concrete may result with the best of aggregates if 
improper methods are used. The quantity of mix- 
ing water is the most important feature of a con- 
crete mix. 

6. Additional studies are desirable in order to 
bring out the features of the relative merits of 


good concrete 
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gate, Water 


Any 


1OnS would give poor concrete. 


kind of aggregate under 


all cases, Elgin, IIL, 


it may be well to emphasize a 
Depth 
of 
wear 


ost 1mportant features of the 
the 


our studies of strength of 


Compressive strength, _at 

of concrete lb. per sq. in. 3 m., 
Flow 7d 28d 3m zy 

1710 3050 4160 5330 


nd concrete made from sand and lb. per ment 
lb. per cemen 


1. ft ratio 


126 0.79 210 


Aggregate testing has not thus far reached 
of an exact in other words, 
test methods do not always enable us to 

ine definitely the relative merits of aggre- 
different types. 


science; 


strength tests are likely to give mis- 


reenings 122 
: screenings ) 3 +4 115 
Trap screenings l 
(;ranite screenings 


Chatts ] 3.59 +5 118 


0.89 
0.87 
0.92 
0.84 


0.82 


4680 
4690 
4550 
5180 


5290 


3570 
3490 
3460 


3970 


1600 2610 
1330 2430 
1380 
1600 
1600 


198 
192 
202 
198 
196 


30 


830 


MMMM s 
wNouMout’ 


2620 


Accompanying curves—Figs. 1, 2, 3 and 4 are shown on page 157 


Discussion of Prof. Abrams’ Paper 


NT SCHMIDT: You speak of 


at the water. Is there 


px STDI 


any 
od or can you give us an idea of 

the consistency concrete is 
\BRAMS: 


use as little water as you can 


Well, it is always a 
That is the first rule. Just 


water that is, how much water 


bviously depends on a num- 
In the 
way to 


of aggregates, that 1s, 


factors. other words, 


under must govern 


the type 
nine 


sand or coarse sand will 


some 


The mixture used 
xtent. 


extent. 


to some It is a*pretty 


e 
hat about 5! 


to 6 gal. of water 


cement is enough for ordinary 


In some instances you may be 


less and in some instances you 


use more; with a poor mixture 


you will have to use more and with a rich 


mixture less. 
PRESIDENT 


understand 


SCHMIDT 
it, 5 gal. of water 
cement is better than guessing 
PROF. ABRAMS: Yes 
PRESIDENT HMID1 
\ny other questions 
J. H. CAMPBELL 
find any 
to 
same plasticity that you did for san 
PROF. ABRAMS: Yes, 


ference. In general, about 20 per 


S( 


Do 
amount of 


} +} “r } t} 
Dring the screenings to the 


you difference in the 


water used 
there is a dif- 


cent more 


| - 
the o at 


water is necessary concrete 
mixture. 

MR. SAVAGE: I 
you the 
cold weather and what 


PROF. ABRAMS: | 
calcium chloride 


ask if 


chloride m 


would like to 
calcium 


effect 


advise use of 


the would be. 


think the value of 


has probably been over- 


estimated. We have made a great many 
studies of the effect of calcium chloride on 
It seems to depend 
I don’t know 


cements give you a 


the strength of concrete 
on the kind of cement used. 
why that is, but some 
very large increase in strength due to 4 per 
cent calcium chloride and some give very 
and some none at all, and the 


The 


in the very early ages, about 


little increase 


the 


effect varies with greatest 

effect 

two or three days, and at the ages of 20 

the effect 

has entirely disappeared and at the age of 
' 


the 


age. 
occurs 


days or three months, beneficial 


one year or more strength seems to be 


less. 

As » the 
freezing, it 
effect. 
has been entirely misinterpreted. 


effect of calcium chloride on 


undoubtedly does have some 
I think the mechanism of that effect 
Two or 
three per cent of calcium chloride has very 
little effect of 
heat. In the chloride 


with cement is the only place you get the 


in increasing the evolution 


mixture of calcium 


effect. 





HE NATIONAL CRUSHED STONE 

ASSOCIATION, now entering into its 
sixth year of existence, representing an 
industry that has 2900 established plants 
employing annually a matter of 60,000 men, 
producing 150,000,000 tons at least, carrying 
a pay roll of $125,000,000 a year, with its 
ramifications extending from the coast of 
Maine down through the trap-rock districts 
of Connecticut, all down the New Jersey 
shore and around by the granite districts of 
North and South Carolina, coming up to 
the sandstone deposits and the blue grass 
state of Kentucky, and along by the Father 
of Waters, spreading out through the plains 
of the West clear into sections represented 
by the members present here tonight, whose 
plants are located within the shadow of the 
Mormon temple and others in the golden 
state of California; and even Canada, across 
the line, is represented. We certainly repre- 
sent a wide extent of territory in supplying 
basic needs that enter into all human exist- 
ence from the lime water that was probably 
fed to you as an infant to the concrete cas- 
ket with which you may pass away. 

Stone finds its uses in all the basic indus- 
tries of the country, 
all the steel 


the production of sugar and of rubber and 


not only railroads, but 
and metallurgical trades and 
the building of roads and homes and houses; 
everything that enters into the gamut of 
human existence passes more or less through 
our hands; and related products so aptly 
typified in the thousand and one that 


our products enter into, in the chemical and 


uses 


allied trades, for aiding with fertilizer to 


grow the very food that you consume, to 
the feeding of live stock to build it up from 
its bony structure to carry the meat that 
later on we all enjoy; in all domains of hu- 
man endeavor you do not get anywhere 
without the stone man. 

You have been listening to a good deal 
of sober and serious discussion, matters per- 
taining to your industry for the past couple 
of days; note has been sounded at different 
times and 


troubles that we all complain of, and vari- 


relative to some of the evils 
ous suggestions are made from time to time 
by people who have given it some thought 
(or little thought) about matters that would 
tend to remedy and better conditions. 


The Railways 


We are fortunate in having at our board 
tonight men who represent the greatest 
industry in the world, for without it we 
would get nowhere, neither would our coun- 
try have ever developed without those ave- 
nues of transportation that made it pos- 
sible for us to distribute our products, which 
have helped to build up an empire. There 


Rock Products 


“Our Industry” 


By John J. Sloan 


Secretary, the Wisconsin Granite Co., Chicago 


are kings of finance and business—kings 
that we read about—but let me tell you in 
all sincerity that at your board tonight sit 
men who are kings of railroads, men of 
humble origin, as clerks and engineers in 
minor capacities, who have climbed the lad- 
der of success and have finally reached that 


pre-eminence which stamps them as kings of 
railroad men, and presidents of their re- 
spective systems, stretching over an empire, 
handling the destiny of hundreds of thou- 
sands of men and spending recklessly, if 
you will believe some of the reports, mil- 
lions and millions annually. 

That you may have an idea of the con- 
that pertain to a railroad center 
like Chicago with its 39 railroads—26 of 
them great trunk lines—with 15,000,000 cars 
a year coming in, with 177 depots within 
the city, and with 150,000 passengers a day 
passing to and fro, carried in a matter of 
1700 trains a day. It is but a part of the 
duties of these executives to supervise and 
to tend to the multitudinous affairs pertain- 
ing to these great systems. 


ditions 
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I bespeak in these days of wi 
and sometimes wilder speech 
realization of the problems of 
fellow. True, we have difficulti 
own, and as was stated at a eting of 
ours yesterday, the coal industry of the 
United States increased in the last decade 
a matter of 36 per cent, but 
power as well as car supply of the railroads 
increased 54 per cent, while the coal mining 
units of the country increased 154 per cent. 
It is quite easy to understand then why 
cars are short at times when transportation 
systems are called upon to deliver to three 
units where they formerly delivered to one, 
in spite of the fact that their accretions 
and facilities for doing business increased to 
a greater capacity than the consumption of 
coal increased over a 10-year period. 

We must find a solution for the problems 
that confront us in our transportation ques- 
tion, but no Sovietist systems, pauperized 
or subsidized systems can be ingrafted, in 
my opinion, upon the American body politic 
without doing a direct injury in the long 
run to all of us. We must have safe and 
sane legislation, regard for the other fel- 


thought 
a little 
1e other 
of our 


tractive 


low’s rights, removing the restrictions that 
tend to prevent large corporations of a 
public character, like public carriers, from 
carrying out their intent and their methods 

they are in business to serve 
you, they are in business to make money, 
but if you hamper and restrict the trans- 
portation system of the country as it has 


\f serving; 


been definitely proven ever since we entered 
the war and since, you hamper and curtail 
your own activities to your own loss. 


The Banquet 


TOASTMASTER—Mr. John J. Sloan. 
“Our Industry” 


SPEAKERS OF THE EVENING 
W. H. FINLEY, President of the Chi- 
cago and Northwestern Railway: 

“Transportation” 


H. MARKHAM, President of the 
Illinois Central Railroad: p 
“The Public’s Interest in the Railroads 


DR. WILLIAM K. HATT, Director, Ad- 
visory Board on Hignway Research, 
Division of Engineering, National 

Research Council: . 
“Mooted Questions in Highway Transport 


MR. W. SCOTT EAMES, President of the 
National Crushed Stone Association 
“Our Association” 


MR. S. L. SQUIRE, Official Representative 
of the Canadian Good Roads Congress: 
“Hands Across the Border” 

MR. JAMES H. MacDONALD, Treasurer 
of the American Road Builders 


Association : 
“The Good Roads Show” 


MR. 


MR. C. 
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“Transportation” 
By W. H. Finley 


President of the Chicago and Northwestern Railway 


UR great country was settled by the 
O early pioneers when the only methods 
of communication or transportation were 
waterways, and those early pioneers from 
the seaboard up into the interior of the 
country followed the waterways and estab- 
lished their settlements and their lines of 

ication. It was the only method 
portation. 


; into the country and established 
nts, but the only means of trans- 
1 or communication was the ox 
team that followed the trail, the Indian 
trail. True, in the use of our waterways 
x the country we established at 
points, centers of industry that 
such an extent that it was necessary 
some more rapid means of com- 
and transportation than the 
ways, something that would bring into 
lation those widely separated centers 

lustry, and in came the railroad. 
ink the history of the development 
and building of the railroads of the United 
States is an epoch, something that some day 
will be written for your grandchildren to 
read with kindling eyes; that will show how 
their forebears were men of such vision and 
such courage, men who looked ahead so far 
and saw what our country meant and what 
its future development was going to be. 
They pushed the railroads across the coun- 
try over the prairies, through the deserts, 
and they made two blades of grass grow 

where none grew before. 

They staked their money and their lives 
in building the system of railroads. They 
had confidence in the future of the United 
States. The hardy New Englanders that 
had accumulated money in shipping, and 
when the shipping died out were still men of 
vision and progress, turned to the great 
West and put their money into the building 
and pioneering of the railroads of the West, 
and to say those men or their descendants 
are not entitled to credit, are not entitled 
to recompense for what they did, is denying 
every incentive to work for progress in this 
country. 

The railroads continued to fulfill their 
destiny and functions as transportation sys- 
tems; and now we have come to another 
day and another time when there seems to 
be a question as to the railroads of this 
country and whether they are fulfilling 
their destiny and functioning as they should. 
But I am optimistic, I still have confidence 
that we are going to come out all right; 
and at the present moment the railroad 
situation is fairly good. 

One of the reasons, and that is not the 


done about the railroads just now. I am 
not referring to the talk, gentlemen, the wild 
assertions that are made, but there is no 
actual legislation in view. Nowadays, the 
railroads are happy if they are simply let 
alone. If they could only be let alone long 
enough, they would quickly do their part 


towards making everyone else happy. Most 
of the troubles that the railroads as a whole 
have ever had can be traced to interference 
in their affairs by some movement prompted 
by people who know nothing about rail- 
roads, but who think they do, and who feel 
it is their duty and mission in life to set 
the railroads right. 


Condition of Equipment on the North- 
western on January 15, 1923 

We feel on the Northwestern that we 
have made quite a good recovery from our 
most recent illness. For instance, we have 
now 1650 locomotives in good working order 
and only 400 out of service for repairs. I 
am going to mention briefly about equip- 
ment because that is what you people are 
interested in. 

About the middle of September, when 
conditions were at their worst, we had only 


1350 locomotives in good order and 700 out 
of service for repairs. Our power has not 
at any time in the past five years been in 
much if any better shape than it is now. 
We still have more engines in bad order 
than would be ideal. If we were in an ideal 
condition we would have about 12 per cent, 
or 250, in the shops getting repaired and 
none waiting. As it is now 20 per cent are 
out of service. Of this number we have 250 
actually in the shops getting repaired, for 
that is the capacity of our shops, while the 
other 150 are waiting outside for their turn 
in the shops. We are exercising every effort, 
sparing no expense to clean up this waiting 
list. We have now about 10,000 employes 
in our locomotive shops while 8500 is a 
normal force for us, but notwithstanding 
this we feel that we are now in such fair 
shape that there is nothing to fear if, as I 
said before, we are let alone for a while 
longer. 

Our cars also have been through the 
same experience as our locomotives. We 
now have about 70,000 freight cars on the 
road; of these 4550 or a little over 5% per 
cent are in bad order, undergoing repairs. 
At the middle of September nearly 8000 
were unserviceable, so you see we have 
reduced the waiting list about 3000 cars 
since that time. We regard five per cent or 
about 3500 bad order cars as an ideal con- 
dition, so that we still have to dispose of 
an additional 1500 surplus bad order cars. 
It has been a long time since we have been 
down to five per cent but we hope to get 
there again. We have been as low as six 
per cent several times in the past three 
years. Most of the time the bad order cars 
have amounted to between seven and eight 
per cent. 

The Northwestern now owns about 70,000 
freight cars. This ought to be enough to 
care for our needs. Of course, they are not 
all new, modern cars but they are all serv- 
iceable and we are buying new cars in as 
large a quantity as it is possible for us to 
do. We purchased last year over 5000 new 
freight cars. Freight cars last on an aver- 
age of 20 years, so that 3500 cars each year 
takes care of the mortality; and we provided 
about 40 per cent more than last year’s re- 
placements required. That was some of the 
slack accumulated in the past nve or six 
years to provide for and to some extent for 
added business and also to modernize our 
facilities. We have also contracted for de- 
livery this year 3000 additional freight cars, 
making a total of 8000 freight cars in the 
two years. 


Average Car Service 
Now I think 70,000 freight cars ought to 
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be enough for the Northwestern to handle 
this way. 
We load only about 105,000 cars a month. 


business in a very satisfactory 


That, of course, varies somewhat but not 
greatly. Some months it is as low as 95,000, 
and in 115,000. But at 
that we only get three loads in two months 
for each car, or an 


other months it is 
average of one and a 
half loads per month, which is 18 loads a 
year for each car. Now the average distance 
a load travels. on the Northwestern is 165 
miles, takes a little than 15 


hours of running time to cover that distance 


and it 


less 


on the road, so that we this situation: 


We get 18 loads a year for each car, 


have 


and it 
takes us 25 days all told to haul those loads 
to the places they go. The shippers have 
the privilege of holding the car three times 
as long as it takes to haul it to its destina- 
tion, and the consignee has the privilege of 


keeping it free of cost three times as long 


to unload it as it takes us to 


haul it. 


Chese, of course, are average 


If we could cut idle 


cent, and by that I 


down the time of 


our cars about ten per 


mean the time other than when 


they are 
moving on the road with a load in them, it 
would be just the same as the addition of 
95,000 cars or 135 per cent more 

now And if it 
the country it 


than we 
own. were done throughout 


would be the same as adding 
3,400,000 more cars. These figures are hardlv 
believable and yet they are mathematically 


true. 
Loading Cars to Capacity 
Another astonishing 
add load 


it would be the same as adding 125,000 cars 


fact is that if each 


shipper were to one ton to each 


in the United States. The average load 


) 


today is about 25 tons and the average ca 


pacity of a freight car is 40 tons 
there is plenty of room for 
The 


course, can not help much in increasing the 


ng 


So that 
an increase of 


one ton. crushed stone industry, of 


average load for they usuall 


pacity. I am not giving this illustration as a 
pertinent suggestion to the 


industry, but 


crushed stone 


merely for the purpose of 
showing what great benefits may be 


the 


de rived 


from almost insignificant 


improvement 
in the daily transactions of loading and un- 


loading, ordering and prompt dispatch of 


cars by each 


their 


and 


movement. | 


every one int 
feel 


little 


rested in 
that if 


every 


one 


realized what these things amounted 


that it 
the 


to in the you would sec 


aggregate 
is worth the effort 


railroads are making. 


and the campaign 


Anything that any shipper or any rail- 


way company does to expedite the move- 


ments and increase the loading of cars not 


only benefits himself, but benefits every one 


else for the reason that it saves effort and 


expense which may thereupon be expended 


in some other direction. 


of the railroads today is the pre- 


One ot the greatest 
concerns 
venting of wasteful detention 
Our cars 


which we have acquired for the service of the 


movement, 
and diversion of the car supply 
us and 


patrons on our line get away from 


we are unable to get them back, and the cars 
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which come to us from somewhere else are 
not suited to our loading. 


Use of Coal Cars 
The 
suitable 


coal Northwestern 
kinds of com- 


modities that may be loaded in them which 


the 
handling all 


cars of are 


for 


would not be injured by exposure to the 
late has 


been to have a special type of hopper-bot- 


weather. The tendency of years 
tom coal car, and when these cars get upon 


our road all we can do with them is to 
the and move the cars 


back empty. We can not very well use such 


get coal unloaded 
a car for other purposes. If we let our cars 


get off the line we have nothing left for 
supplying the crushed stone and gravel in- 
dustry. It would appear a great waste if 
we were to supply one kind of car for the 


kind 


business ; 


the 
gravel that 
would practically mean two sets of cars, 


coal business and another for 


crushed stone and 
one of which would be used largely in the 
summer-time only and the other would be 
the 
Last 
no strike in the coal mines there would be 


used when coal was moving in suff- 


cient volume. year if there had been 


no shortage of cars in this territory at 
least with the crushed stone and gravel in- 
dustry. During the time of the strike we 
had a surplus of gondolas and we had no 
call from connecting railroads or the Inter- 
state Commerce Commission or anybody else 
to help out with 
the strike 


great rush to move the coal. 


the car supply, but as 


soon as was over there was a 


that there 


maximum movement possible 


It was necessary, of course, 


should be the 
in the time left to get in the winter supply. 
We, of course, had to see to our own coal 
Normally we have about 8000 cars 
coal, and after a strike 
through it is 


supply. 
handling company 
such as we went necessary 
to have even more, and as a result it was 
very difficult to find any cars that could be 
used to supply our stone and gravel ship- 
pers. We tried once or twice the temporary 
expedience of getting together a train load 
or so of empty cars on Sunday and moving 
them specially to some particular locality, 


on a day when other business was com- 


paratively light; but this, of course, got us 


into trouble because we were not able to 


do it for everybody and those who didn’t 
felt that 
favored. It 


get cars immediately their com- 


petitors were being was then 


necessary to adopt arbitrary restrictions 
based on the car supply and the ability to 
handle the loads without regard to the ship- 
per’s needs. If we hadn’t done this we 
couldn’t have furnished any cars at all much 


of the time. 


More Cars Not the Only Need 


Some people have the impression if we 
could only get more cars the situation would 
be remedied, but this is not true. The pos- 
sibility of handling the cars, which is con- 
trolled by the capacities of various operat- 
ing facilities including locomotives, terminal 
yards, industrial team tracks, has a more 
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important bearing on the subject 


than the 
number of It does no 


good to have 
handled 
it would to have more w 
we have teams or drivers for. \\ 
der 


cars. 
more cars than can be 


more 
than 


ns than 
an ren- 
with fewer cars 
move them more expeditiously 


better service (and 
han we 
can render with a greater numl t cars 
handled more slowly. In other words, 
have found that with 85,000 or 


on the 


we 
OOO cars 


Northwestern we have 


om to 
blocked, 
70,000 
only of the right kind of cars, we can sup- 
Our 
biggest difficulty last year was ret rid 


turn around and everything get 
whereas if we have from 60,000 


ply everybody without any difficulty 


of the cars we had received with from 
foreign lines after they 


There is always a great deal 


wert loaded, 
ressure 
behind each individual loaded car to get 


it moved, but there is no 


pressur vehind 


any individual empty car. Somewhere there 
is a load waiting for it, but it is generally 
a long ways off. 

the 
attend to this phase of the tran 
but the 


an appreciable extent by 


It is up to railroads, of 


problem, shippers coul 


giving the com- 
panies as much notice as possi rf the 
movement they propose to make so the 
could 


roads 


attempt to furnish cars of the kind 


which would be most likely to get a load 


back when they are unloaded at their des- 
tination. 


Notwithstanding this the railroads 


1 


the past year have done an 


rmous 
amount of business. Reports show that the 
volume of traffic moved is nearly as great as 
any previous time, and there seems to be no 


] 


visible letup. The loading in the last week 


of December, records indicate, was the 
heaviest for this time of the year on record. 
It was something like 20 per cent greater 
1920. 


foundation for the 


than ’21, 
Now 
thought that the railroads are broken 
admitted 


and 10 per cent greater that 
there is no 
down, 
but it is that they are not 
dling satisfactorily and expeditiously all the 
traffic that is offered. This is because they 
have not been progressing with their de- 
velopments in recent years at as rapid a 
rate as developments of the country 
ally. 
All 


bring 


that we need in this country 


about a rapid growth in railroad 
facilities is a settled policy of 


The 
ought to be taken out of politics. It 


letting tne 


railroads be self-sustaining. railroads 
used 
to be the fashion to criticize the railroads 
because they were said to be in politics of 


All we 
are kept in politics despite them 


their own accord. can say now 3s 
that they 


desire to get out. 


The Future—The Labor Problem 


That covers briefly the question of cars 
and transportation for the shippers’ needs. 
Now I was asked by the chairman of your 
program committee to say something about 
our thought of the future, our thought ol 


the business for this year. I am very OP 
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think everything points towards 
increase in business. There is 
own affairs that will prevent 


-oe business in 1923, and you can 


nt it 


m 


hen the 


tie 


h 


people. 


ideals 


America 


the papers that the railroads are 
it very generally by ordering 
new cars, locomotives and 
needs. 
road has laid out a larger pro- 
betterments 


or their transportation 


idditions, and im- 
his year than they have laid out 
e year for the past seven years. 
ion I 
that 


at is going to be, 


in 
of 


[ am afraid, 


have fear is 


will 


or 


we be short 


question with us—to get the 
That is being given atten- 
the United States, the 


going to do to 


and 


hat are we 


mmon labor? In face of that 
ricted our immigration laws, 
that some thought and some 
» it. I believe that some- 
be done. 


k about saving the jobs 


labor. American boys will 
ual labor; they don’t have 
education and can do better 

d we ought not to expect 
vise. Any restriction arbi- 
therwise imposed upon the 
an not help but be detri- 


ndustries in this country. From 
int of view the more common 
old world the 

be and the better off the 
Rising wages do no one any 


at 


from the 


increase a faster rate. 


the 


of must 
from the standpoint 


r hand, course, we 
question 
ure citizens of the immigrants. 
immigrants is a difficult 

to might 
the door wide to the people 


elect 
scems me that we 

tions from which in the past 
ur experience that we got good, 

us and intelligent people, who 
to 
their 


me here make homes for 


give descendants a 


tunity than they could have in 


country; but as to those who 


other places and who have not 


to readily assimilate American 


should make them improve their 


re being admitted. 


should make it our business to 


the immigrant is here he has 
lity and is required to learn the 
the 
f citizenship. 


and re- 
American ideas 


and duties 


S$ 6 


are simple and easily understood 
are appealing alike to the simple- 
is well as to the highly educated. 


+ + 


to be no difficulty in inculcat- 
into the minds of all right- 


The trouble is we have 


ide any effort to do it. 


The Ballast Business 


your particular industry, 
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crushed stone, I was asked to say something 
as to my opinion of railroads running their 
own ballast plants for furnishing crushed 
stone. The road I represent owns a great 
many stone quarries in nearly all the states 
it runs through and in past years when 
dimension stonemasonry was used so exten- 
sively upon railroads in construction work, 
we did run and operate our own quarries. 
We also went into the crushed stone busi- 
ness in a number of places. I built a num- 


ber of crushers for the company and had 


That 
ago when | was young. 


supervision of them was some years 
[ have changed my 
opinion about a railroad running crushers 
In fact I to 


the conclusion that a railroad is essentially 


or stone quarries. have come 


an operating proposition, that it should keep 
out of anything in the manufacturing or 
} 


production lines that can be done better by 


the private individual. I think the company 
should be able to do outside a great deal of 
now doing in their own 


work that they are 


shops if they were permitted to do so. 
Our stone quarrie business proposi- 
We 


our quarries 


isa 


tion, our crushers, were not a success. 
have leased the majority of 
and have leased our crushers to private 
dividuals, 


did 
ations are not trained for that kind of work. 


ae 
ITO¢ 


companies or il and they are 


doing better than we Railroad organiz- 


Chey are trained for railroad operation, for 


the business of turning around the wheels, 


ind they don’t have the men with the proper 


training to a manufacturi 


run produc- 


sort 


ve business of that 
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Faith in America 


The toastmaster spoke of the troubles of 
other countries with their ideas of govern- 
ment and their new and untried forms that 
they are trying to create. While we have 
more or less of that in this country, while 
there are a great many agitators advocating 
untried things, untried forms of government, 
I have an abiding faith in the American 
people and in American citizenship. A na- 
tion that produced the Declaration of Inde- 
pendence, a nation that wrote the Constitu- 
tion that we have, a work that if anything 
that mortal man has done was inspired that 
was surely inspired, I have every confidence 
this that 
coming out right at the end. 


in despite all agitation we are 


This country was settled in the early days 
by people who had ideals, who believed in 
the right of 
pursue his own course without the heavy 


individualism and in man to 


hand of anyone else on him. I do not be- 
that it 
scribed than it was by Mrs. Hemans in her 


lieve was ever more fittingly de- 
verse describing the landing of the Pilgrim 
Fathers. I that 


was the making of this country and all of 


consider idea, that germ 


its institutions, when she said of that pa- 


triotic band that landed on the rough and 
bleak New 


England shores— 


“There was woman’s fearless eye 
Lit by her deep love’s truth, 


There was manhood’s brow serenely high, 


And the fiery heart of youth.” 


That is what has made this country. 


as 


“The Public Interest in the 
Railroads” 


By C. H. Markham 


President of the Illinois Central System 


railroad men are placed in a very diff- 


W* 


cult situation because of the efforts 


made by a great many people in this coun- 


try occupying high political places to dis- 


credit the railroads for their own purposes, 
political 


their ow! ambitions. 


h were 


to further 


Prejudices whi created many years 


ago against the railroads are used by them 


for the purpose of securing support for 


Moreover, a great many of them 


back of 


conditions 


office. 
have in the their heads a desire to 


bring about which would result 
finally in the railroads’ being taken over by 
the government, and this time kept, instead 
of being turned back as they were after the 
war. 

We railroad people are being forced to 
do that all of very 


much to do, and that is, to refute the charges 


something us dislike 


that are being made by the kind of people 


to whom I have referred. We must do it, 


however, in order to bring about an under- 


standing of the railroad situation on the part 
| Only in that 


of the people of this 
way will credit be restored to the railroads 


country. 
and will they be permitted earnings which 
will enable them, from time to time, to raise 
the vast sums of money that must be had if 
the to 


keep pace with the growth and development 


railroad plants of the country are 


of the country. It is rather a disagreeable 
thing to have to do, and yet we are com- 
pelled to do it in order that we may get the 


truth before the people of this country. 


In discussing these questions, I do not talk 
so much from the standpoint of the Illinois 
Central System; it is a well-located railroad, 
it is well equipped as an all-around trans- 
portation machine, and, with all modesty, 
[ don’t mind saying that it is a fairly well- 
It 
now; it did very well last year. 


well 
Yet, after 
all, the chain is only as strong as the weak- 
est link, and it doesn’t do the Illinois Cen- 


managed railroad. is doing very 
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tral System very much good if conditions 
are such that the railroad structure of the 
country should fail on our hands, because 
after all we must stand or fall together. 

The railroad business is not a business in 
the ordinary sense of the term. It is a serv- 
ice, a public service, and its well being de- 
pends not only upon the kind of service that 
it gives but the kind of service that the 
people of the country want and the kind 
that they are willing to pay for. 

There are some three hundred billions of 
dollars’ worth of wealth in this country, the 
sum of $78,000,000,000 invested in agricul- 
ture, the sum of $45,000,000,000 invested 
in manufacturing; but, underlying it all and 
supporting it, is the $20,000,000,000 that is 
invested in the railroad plants of this coun- 
try, and without those plants it is hardly 
necessary to say the rest of the 
would have but very little value. 


business 


Railways the Fundamental Trans- 
portation Machine 


A great many people are saying that the 
railroads of the country will fail. Improve- 
ment of waterways is being advocated in 
some places for the purpose of creating 
transportation facilities. In the first place, 
all of the transportation that all of the in- 
terior waterways of this country could pos- 
sibly handle wouldn’t be a drop in the bucket 
compared with the amount that is handled 
by the railroads. Let me give you a concrete 
illustration of just what that means. In round 
figures our export and import business 
amounts to about 50,000,000 tons annually, 
which happens to be about the tonnage han- 
dled by the Illinois Central System last year. 
Fifty million tons comprise the entire export 
and import tonnage of the whole country 
(not speaking now of the tonnage of the 
lakes), an amount that is just about equal 
to the tonnage of the Illinois Central Sys- 
tems alone! 

The railroads of this country handled last 
year (1921 I am speaking of now) 1,000,314,- 
000 tons. The Panama Canal handled only 
12,000,000 tons last year. The Mississippi 
river, with all that you have heard about 
the great success of the barge lines now be- 
ing operated by the government, handled 
665,000 tons. The point is that, after all is 
said and done, no matter what other trans- 
portation agencies do, you must come back 
to the railroads and rely upon them for 
handling the great bulk of the tonnage of 
this country. 

Now, what are the roads doing to prepare 
for this situation? Last year orders were 
placed for locomotives, freight and passen- 
ger cars by all the railroads of the country 
amounting to $471,000,000. Some of this 
equipment was delivered; the balance will 
be put in service in 1923. We bought more 
freight cars in that one year than in any 
year since 1912, more passenger cars than 
any year since 1916, and the locomotives 
ordered in 1922 equal the orders placed in 
the past three years. 
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The Valuation of the Railways 


You hear a great deal about the valuation 
of the railroads, and I am not going to 
detain you but a few minutes longer to tell 
you this story. In 1913, at the instance of 
Senator LaFollette of Wisconsin, a state 
which I believe is very well represented here 
tonight, there was passed the Valuation Act, 
the purpose, as is well known, being (or the 
thought being) to show that the railroads of 
the country are overcapitalized. Behind 
it, however, we all believe, was the thought 
that as a result of this valuation a basis of 


Cp hur ke 


value of the railroads would be fixed mil- 
lions of dollars less than the capitalization 


and that when the time came for the govern- 


ment to take the railroads over they would 
take them over at that depreciated figure. 

In 1914, pursuant to the Valuation Act 
passed at the instance of Senator LaFollette, 
the Interstate Commerce Commission began 
the process of valuing the roads. There has 
been spent altogether since that time about 
$85,000,000, some $60,000,000 by the rail- 
roads and about $25,000,000 by the Inter- 
state Commerce That work 
has been going on since 1914; it is very 
rapidly reaching completion. 

Now, the Transportation Act of March, 
1920, required that the Interstate Commerce 
Commission fix freight and passenger rates 
on a basis that would yield a rate of return 
that for two years would result in 6 per 
cent on the value to be found by the Com- 
mission. Using the information developed 
by its investigations under this Valuation 
Act of 1913, the Commission found a tenta- 
tive value of $18,900,000,000 of the railroads 
of this country. That is nearly $2,000,000,- 
000 in excess of the entire capitalization of 
the roads in the hands of the public. Rates 
were made on the basis of an expected yield 


Commission. 
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of 6 per cent, but as a matter « 
return actually realized was onl 
per cent. 


tact the 
bout 3% 


The very people who are responsible for 
the passing of the Valuation Act are aided 
and abetted by the men who want the rajl- 
roads taken over by the government, who 
stand committed to what we call the Plumb 
Plan, a plan under which the government 
would take over the railroads and the em- 
ployes would manage them, and the govern- 
ment through taxation or increa 
would pay all the bills. These leaders want 
the railroads taken over. I don’t think the 
rank and file of the employes want it done. 
These people are now claiming that the rail- 
roads are over-valued about six or 
billions of dollars. 


d rates 


seven 


I want to bring this down to a 
case to show you how idle all this agitation 
is. The Illinois Central System is capitalized 
at $388,000,000. It has 6200 miles of rail- 
road. That means about an average of $62,- 
500 a mile. 


concrete 


Now when I say 6200 miles 
of railroad, I mean roadway; that is, a 
mile with eight tracks would be a mile 
of road. When you take all of the 
second, third, fourth, fifth and sixth, and 
in some cases the seventh and eighth tracks, 
you find we have in round figures 10,000 
miles of railroad. If you divide that into 
$388,000,000, you have $38,800 a mile, but 
that includes 75,000 freight cars, 1800 loco- 
motives, and 1700 passenger cars. Now a 
low price for those locomotives would be 
$30,000 apiece. They are largely new. We 
have been buying them very freely for the 
past 10 or 12 years. We are placing some 
contracts now for engines that will cost us 
about $54,000, and some engines I bought as 
low as $18,624 and for some I paid as high 
as $64,000; but put an average value of 
$30,000 on them. You have $75,000,000 for 
freight cars at $1000 apiece, you have $54- 
000,000 for locomotives, $25,000,000 for 
passenger train cars. 


Let me state that over again—I want you 
to get it in your mind: 75,000 freight cars 
at $1000 apiece, $75,000,000; 1800 locomo- 
tives at $30,000 apiece, $54,000,000; 1700 
passenger train cars at $15,000 apiece, in 
round figures, $25,000,000; that makes a 
total of $155,000,000. You take that from 
the $388,000,000, and you have left about 
$238,000,000 in round figures. Now that 
$238,000,000 is $23,800 a mile for 10,000 
miles. That includes again your station 
buildings, your bridges, roundhouses, freight 
houses, terminals of all sorts, your signals 
and rails and ties, and everything that goes 
to make up a railroad with the exception 
of the equipment. Including a right-of-way 
in Chicago that some people say is worth 
$100,000,000, that figures down to $23,800 


a mile. 


Comparative Costs of Modern 
Highways 


I saw a statement the other day showing 
that in our own state of Illinois 400 bids 
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presented to the governor or his 
tative for the building of 195 miles 
ay, and the average was about 
, mile. Now that excluded the cost 
road and the right-of-way, so 
$25,500 a mile was for the new 


just want to leave this thought 

Is it possible that the Illinois 

System is not worth per mile of 

re than an average mile of high- 

the state of Illinois costing about 

$25,500 a mile? I don’t know of any better 
way to explain the fallacy of the claims of 
so many people who are making the accusa- 
tion that the railroads of this country are 


over-valued., 
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The question of taxation: The Illinois 
Central System paid, in 1914, $3,826,000 in 
taxes. We paid this year for 11 months 
$11,536,000, and we have got something over 
$1,000,000 to add to that for the last month. 
It has been $12,500,000 this year as against 
$3,826,000 in 1914, and $4,353,000 in 1915 and 
1916. 

I merely call attention to that 
matter because it has an exceedingly impor- 
tant bearing on the future of the railroad 
business, and it explains to a large degree 
why it is that it has been so difficult for the 
railroads, even with the high rates ob- 
tained, to make both ends meet, to give 
the people the service that they ought to 
have, that they are entitled to, that they 


your 
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need, and at the same time make enough 
money so that they can pay a return on the 
new money that they must have from time 
to time to take care of the continued in- 
crease in the business of the country. 

Gentlemen, I have talked longer than I 
intended to, but this is very interesting to 
us railroad people, and when we do get 
started sometimes it is pretty hard to stop. 
I am under many obligations to the officers 
of this organization for giving me the op- 
portunity to appear before you, and I hope 
that the next time you come here you will 
give me a longer notice than I had this time 
and I will be glad to make a longer talk 
to you. 


“Mooted Questions in Highway Transport” 


By Dr. William K. Hatt 


Director, Advisory Board on Highway Research, Division of Engineering, 


HIS association is engaged in a very 

laudable effort to give the taxpayer, in- 
cluding the railroads, a dollar’s worth of 
road for a dollar’s worth of tax money. 
Yet I suppose if that were done and the 
road built where no traffic came upon it, 
that dollar would be largely wasted. 

Now I want for a little while tonight to 
speak about some of the overhead matters 
in connection with road building, what is 
called highway transport. I want to speak 
about some of the difficulties that are con- 
fr ig our highway commissioners charged 
with the duty of developing the system of 
highway transport in our states and perhaps 
ome of the problems placed before the 
ighway engineers for solution, particularly 
in the economics of highway transportation, 
highway finance and the co-ordination of 
highway transportation with railroad trans- 
portation. 

In this dark field, special interests and 
untrained empiricism grapple with problems 
which should be raised from the plane of 
unintelligent discussion and controversy to 
a scientific plane on the basis of fact-finding 
surveys. It is not too much to say that there 
mus. be created a new realm of economic 
data upon which judgment may be based 
and upon which teachers in colleges may 
promulgate a body of sound doctrines. The 
collection of facts underlying highway trans- 
portation has assumed a new importance 
lately because of the recent widespread re- 


S 

l 
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action against further progress in highway 
development. Farmers in the Middle West 
now quite generally labor under financial 
difficulties which we hope are only tempo- 
rary and they are protesting against taxa- 
tion for highway development. 

Highway Costs Must Not Be Confused 

with General Tax Increases 


Now those who are concerned with the 
creation of the arteries of highway trans- 
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port, that are absolutely necessary to dis- 
charge the existing flow of traffic, realize 
that this state of mind must be changed. 
The savings in transportation costs which 
are brought about by the paving of high- 
ways, and the amount of increase in taxa- 
tion chargeable to the construction of high- 
ways must be separated from general in- 
creases in taxation for and 


state county 


expenditure. 
The State Highway Commission of Iowa 
has found out that the cost of paving a dirt 
road can be retired in nine years by the sav- 
ing in transportation costs, in tires, gasoline, 
and so on, and that the highway taxes— 
only about 15 per cent of the total taxes— 
are responsible for only one-eighth of the 
total increase in taxation since the year 1910. 
Sound policies must be taught in the 
financing of roads, particularly as respects 
the relation of bonds to current revenues. 
Some state commissions have been criticized 
for paving roads far in advance of existing 
traffic and neglecting the maintenance of the 
remainder of the system, as in the state of 
Pennsylvania. Others, on the contrary, have 
laid upon the community a heavy burden of 
maintenance cost, both of the road and of 
vehicle, to the postponement of the paving 
of main roads to carry heavy traffic, on which 
a non-paved road is unsuitable both from the 
standpoint of physics and of economics. 
Now the aim of highway development, as 
i wise selection of a 


I see it, is the system 


of roads which will meet the economic 
needs of the region, which will conform to 
the mechanics of the situation and which 
will be operated in the interest of the public. 

The efforts of the highway engineer to 
build road surfaces has not kept pace with 
the growth of highway traffic, which has 
increased so rapidly in the United States. 
From 1910 to 1921 the investment in rolling 


stock on the highways has been three times 


that in the road over which these vehicles 


run. No other country has taken up the 
task of furnishing highways for so large an 
area, some 3,000,000 square miles. Texas 
alone has 262,000 square miles, while France 
has only 212,000 square miles. 


Comparison of Highway and Railway 
Transportation Statistics 

After many years the Pennsylvania Rail- 
road has completed a roadbed from Chi- 
cago to New York, a distance of 900 miles, 
over which trains can be operated safety in 
20 hours. In the state of Texas a single 
through highway will cover an equal dis- 
Unless the highway 
halted by reaction, we face an annual ex- 


tance. program is 
penditure of nearly one billion dollars for 
road improvements. 

Now while the expenditures for the roads 
seem large, when we come to consider the 
expenditures in conducting traffic over the 
road, the amount spent for the roads seems 
small. It has been estimated by Dr. Slosson 
that the annual cost of highway transporta- 
tion arising from the vehicle and from the 
road is in the neighborhood of eight billions 
of dollars, of which nearly two billion dol- 
The 


was 


lars is in depreciation of the cars. 
1921 
nearly nine billion dollars, which is 47 per 


investment in motor vehicles in 


cent of the steam railway valuation of 


nearly 19 billions. The investment in roads 


and vehicles for highways is estimated at 


20 billion dollars, outside the boundaries of 
cities, an amount equal to investments in the 
railway transportation system. 

In 1921 it 


of passengers 


that the number 
mile in motor 
vehicles was nearly 71,000,000,000 based on 


is estimated 
moved one 
an estimate of two and a half passengers 
per vehicle, and an annual mileage of 3500 
miles, whereas the railroad passenger mile- 


age was 37,000,000,000. The number of tons 
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moved one mile by motor vehicle is esti- 


mated at 6,500,000,000. Based on a 20-ton 


load on a mileage of 
410,000,000,000 tons, so the 


2800 miles, the rail- 
roads moved 
movement of motor vehicles is mainly pas- 


senger movement. 


Who Pays Highway Costs? 


Probably the most acute controvers at 
the present time relates to the distributio 
of costs for this improved highway con- 
struction and maintenance between the so- 


called user and general property. The opin- 


ion has arisen that there is a special 


of users of highways, of improved high- 


ways. An endeavor has been made to pay 
for amortized construction cost and for 
maintenance cost from taxes on motor ve- 
hicles relieving general property of the 
share. I think it is difficult to single out 
any one class that is especially benefited by 
highway facilities except perhaps it be the 


operators of commercial lines whose 





trucks choke our roads hich demand 


heavy investments per mile, or thi 


operators 


of lines of passenger busses. But when 
properly controlled, as they will time, 
by public service commissions, even these 
transportation services are only agencies of 
the public; and this is not a new use of 


the highways 


It is clear, of 





improved truck lines are alm rely 
operators of motor vehicles 1 2 per 
cent of horse-drawn traffic on lin of 
heavy flow of traffic is only a small part of 
the total. They clog the road and they in- 
terfere with the efficient operation of the 
roads as a channel for vehicles. Y¢ he 
main these motor drivers are the general 
public. Three and one-1 m rmers 
own automobiles or light trucks, an equal 


number are dwellers in 





of less than $4000 a year. It is difficult to 
see that they are special beneficiaries If 
the so-called users are to bear the whok 
burden of the cost it must be natter of 
convenience rather than a matter of equity 

Now more equitable proposals are made 
that motor traffic shall be charged only with 
the cost of maintenance and the surfacit g 


the latter to be furnished 
the 


structures, right-of-way, grading and drain- 


through 


term bonds, leaving remaining cost of 


age—about 40 per cent of the whole—to be 


met by general taxation and to be financed 


by long-term bonds. So in examining the 
share of the cost of state highways to be 
charged to motor traffic, a distinction is 
drawn between the several elements of the 
road, each of which demands a separate 
treatment in respect to financing 

For example, the national highway from 


3altimore west was located, graded and 


} 


structures provided about one hundred years 
ago. This investment is still intact and prob- 
ably has increased in value through the con- 
solidation of the roadbed. In the past few 
years this road has been made into a mod- 


$3000 to 


ern highway at a cost of from 
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$4000 a mile for surfacing the right-of-way. 








The grading and the structures may be re- 


garded as permanent improvements and 
might justify bonding for a long period of 
time. The surface, on the contrary, is that 
which wears out by climate as well as by 
use and should, in the opinion of some, be 
paid for by current revenues derived from 
the traffic. 
However, a note of warning should be 
sounded to those who advocate the amortiza- 
tion of the permanent part of the highway 
for- 
building of highways is a con- 


the 


by long-term bonds. It not be 
that 


need 


must 
gotten 


tinuing and government cannot 
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remain solvent by borrowing, for recurring 


expenditures ; and while this generation may 
pass on a permanent investment in grading 
and right-of-way r the 
next generation, which might be expected to 


these 


for the enjoyment of 


help pay for facilities, yet the next 


generation will have its own highways to 


build and may face problems unknown to 
this generation. 
Furthermore, we may make mistakes in 


locating and building our roads which we 


hope will serve future industrial develop- 
ments and these mistakes should not be 
passed on to the next generation. At any 


rate the use of long-term bonds for the en- 
tire cost of the road, including surfacing, 


may result in tying up the resources of 


communities, particularly counties, and the 
payments of amortization costs of securi- 
ties issued for the building of roads and 
surfaces which have disappeared before half 


the period of the amortization has elapsed. 
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Cost of Highway Transportation 


Now roughly an attempt may be made to 
estimate the annual cost of highy trans- 
portation (relating to the road itself) in 
1921 in the United States. Thx liture 
on construction outside of cities s $420.- 
000,000, amortized over a period « years: 
the yearly cost then may be pla $A? . 
000,000. There was spent also $180,000,000 
for maintenance and about $100,000,000 as 
fixed charges on outstanding road securi- 
ties, so we have an annual tra: rtation 
cost arising from the roadway s 
$322,000,000, or about 1 cent per perso: 
the United States, a small amount ire’ 
with the expense of the seven Q 
lions of dollars arising from the licles 
So the money we put in roads mere 
bagatelle compared to the cost 3 
ing the transportation. 

Now what revenue was se 
these vehicles? We had from 
excise tax $115,000,000; state lice: 125 


000,000; gasoline tax, $11,000,000 
taxes, $11,000,000, and a 


tax which was levied in 





000,000, or a total of $337,000,000 


from the vehicles, just about tl mount 
of the expense oft the roads H 
must be admitted that the estimat 


are uncertain. It may be said also that our 





roads are not properly maintained and if 


ie roads were brought to the surf de- 


manded of them by the motor icles 


much larger sums would have t 


Opinions seem to differ towards 


line tax as the best measure of 


the highway. If such a tax provis 


be made, it should eliminate gas 
farm purposes and tractor and motor boat 
Furthermore, neit I 


the 


transportation. 


gasoline tax license fee seems 


nor 


be a dependable source of revenue t 


upon, since theoretically we may force a 
new form of fuel or decrease the popularit 
of motor car use. So it would seem that 





we must also have a so-called ready-to-u 


tax which represents the investment 


for highways. 


Importance of Secondary Roads 


Now we are apt to forget the most 1m- 


portant problem of secondary roads 
thinking about these main arteries of 
Of the 2,500,000 miles of hig 


the United States, some 10 pet 


portation 
ways in 
are expected to be primary roads, improved 
cost of eight billion dollars 


ata seven or 


When commercial trucking lines 





lished bringing the farmer’s products to the 


markets and furnishing a daily supply of 


milk in large cities, how is the passage 0! 


these vehicles from the primary roads 


the secondary roads to be controlled? If we 
spend seven or eight billion dollars in the 
next 10 years to pave our main arteries 


what should be the policy in financing th 


secondary roads? In one county in Ten- 


nessee it is estimated that the expenditure 
of five million dollars will be necessar) 
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ad one clas#*igher, and the vehicles and for pedestrians. The city plan- days, for a selected period, but a basic sur- 
nsportation in that county—the — ner is confronted with the decision of street vey throughout the year which will take 
raised on the farm—is not suffi- locations. The passing of traffic through into account the variations during the week, 
that work. the intersections by the stop and start the month and the year. The laws of the 
demands are arising from those method or the rotary method involves prob- increase of traffic on a road once improved 
the secondary roads that part lems of mechanics that have received little and the dispersion of such traffic to other 
revenue derived from automo-_— study. The parking and arranging of vehi- roads must be determined. In other words, 
be spent on these secondary cles in downtown streets points to unreason- the engineer of highways must be in the 
cities which have to provide able use of valuable city property and dimin- same position as the engineer of a city plan 
through passage of these ishes the proper use of the automobile and for the development of a system of water 
les are demanding their share the transaction of the individual business. piping or of 
nue to meet this expense. Those A continuous use of private motor cars to the growth of population. 
high class residential suburbs passing over our streets with only one 


sewers. He must look ahead 


Now we have such research work in Con- 


with the freight movement over seat in five occupied very ofte 


en ro 


suggests an necticut where the movement of commodi- 
ts, which not only destroys the inquiry into the economics of such 


rf trans- ties is studied over the highways as to class- 
yreciates the residential value portation in our cities. The ng out of ification, distance, length of haul. One high- 
erty. So we have this necessity street railway investments through the op- way truck was stopped the other day which 
issing through traffic around our — eration of jitneys is a parallel problem with had a load of silk moved from the factory 
se problems of control of move- that between the commercial motor vehicle in the afternoon and delivered in New York 
rafic have hardly been attacked. and the interurban electric rail) 


ailways the next morning at the store door, and 
Now I don’t want to accentuate too un- that cargo of silk was valued at $100,000. 


"o- ination of Railways and a 
Co-ordinati y duly the troubles arising from motor traffic, 


Hiek ‘hose highways, however, are not relieving 
ighways : : cae ; 
& y or to forget the other side pictured by hun- the railroads at all of the products of the 


say a few words about the 


: dreds of cars by which the workman ob- mines and of the forest; it is all high-class 
ghway transportation to rail- tains individual trat sportation between his | stuff—manufactured materials 
sportation, but [ am very much suburban home and his place of employment, — ‘ng Probl 
attempt it in the presence Of nor the weaving together of the city and the esineieteien! ro a 
emen who probably know so country, the transportation of the formerly Passing now to problems which are most 
re about it than I do. I simply lul 


isolated farmer to his clubs for discussion ‘ id ais : heed : 
pK : er main fields of inquiry may be distinguished: 
of his problems with his fellows, and the . es aie ian 


distinctly of an engineering nature, three 

t is one of the grave problems 
ch I have recently come in contact concentration of advanced instruction in (1) he economics of highway location. 
England states, and which is consolidated schools. In discussing malad- What sum in capital cost is an engineer 
ea : ‘ eerees e a ils > : —_ ine in cutting > l 
umination in that region. justments we are apt to forget specific bene- ]" tified in spending in cutting down a hill 
conception which has been re- fits and the necessary progress of important ©' Tsing a valley in order to reduce a high- 


inced by the Department of Agri- movements. way grade: 


The answer must depend upon 
based on the interests of the rural a determination of the operating expense of 

which they say is inaccessible to State Highway Policies such a road, involving density of traffic, gas- 
cilities for trade, professional | suppose our states have chiefly under  oline consumption, depreciation and repairs 


Jitals. schools, amusements, and discussion at the present time policies in of the vehicle, and the time of transit. The 


Galpin advocates a system highway development. In one state high gasoline consumption and repairs again de- 
ng from all rail heads which class roads are built once for all in sections pend upon the resistance of the grade, the 

the 1320 terminal towns in of the state system with the possible neg- air resistance and the resistance of the sur- 
States of from 2500 to 5000 pop- lect of the maintenance of the remaining face. Data are being rapidly accumulated 
ich of these terminal towns or roads before they are paved In North to determine these resistances. We are very 


will be connected with a system Carolina, on the other hand, we find wide largely ignorant of the operating expense 
1 ] 


roads with a farm population of | roads well located, adequately graded and of! the vehicle. 


7000. drained, and the earth surface maintained Prof. W. E. Lay of the University of 
through frequent dr 


age 


ng by well designed Michigan finds that paving a gravel road is 
Highway Accidents 


maintenance organizations. In this state ad- in effect reducing the grade approximately 


pect of the maladjustment of high- vantage is taken of the presence of the top to the extent of 1 per cent; that is, that the 
which environment is growing soil remaining from old cultivated fields operating expense on a 3 per cent concrete 


+ 


imber of mortalities and accidents. from which the excess clay has been leached road is the same as on a 2 per cent gravel 

1 toll is now 12,000 lives and un- py the weather, leaving a mixture of coarse road. This difference in economic grade is 
mber of serious accidents. One sand and binding clay for road surfacing a measure of the saving in capital cost of 
icle in every thousand kills a man. One can travel all day tong in the state of cuts and fills in highway location. 
uring safe travel on our highways, North Carolina at the maximum legal speed (2) How strong a surface ts necessary to 
warning at dangerous points, or over in comfort and safety on roads that Carry a specified load over a determined sub- 
being widened, roads relocated cost $4000 a mile to surface and $300 a mile grade? This problem involves the measure- 
rossings abolished. As in cities, per year to maintain. Such roadbeds be- ment of the static and impact forces deliv- 
utters demand knowledge of the come improved and consolidated through ered by the vehicle on the road surface, the 
of the human being and raise yse. An excellent foundation is secured stress and strain produced in stiff slabs by 
of standardization of signs and when the traffic is developed to a point concentrated loads, and the distribution of 
that the driver passing from one where it is no longer economical to main- the forces over the subgrade, as well as the 
another will not have to learn en- tain these surfaces supporting power of the latter. We are 
ew set of signals or be confronted 


coming rather near to the solution of the 
new set of arbitrary regulations. Traffic Surveys 


mechanics of this particular problem, and 
iy operation is becoming an activity Our states are also backward in basic to an accurate knowledge of the properties 
ial experts. trafhe surveys for the allocation of construc- of subgrade soils and the means of increas- 
cities the solution of traffic prob- tion and maintenance funds must depend ing their capacity t 


o support loads by me- 
is gone beyond the scope of regula- upon the basic survey of the flow of traffic. 


chanical and chemical treatment. 


More roads must be provided for These demand not a measurement for a few \ parallel problem asked of the automo- 
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tive engineer for solution is the redesigning 
of the vehicle so it may carry a desired load 
with the least demand upon the road. The 
larger problem of the design of the motive 
power of the vehicle as affected by change 
in highway improvements can only be sug- 
gested. It is realized that motor vehicles 
are not economical from the standpoint of 
thermodynamics, and subject to great depre- 
ciation, and too heavily powered for the 
level roads. 

(3) What type of road will produce 
transportation at least cost for the traffic in 
sight, or to be expected in the near future? 
This, of course, depends not only on the 
traffic, but on the supply of road materials. 
In Illinois, where gravel and broken stone 
must be shipped in at heavy transportation 
charges, it is economical to haul enough ce- 
ment to bind together these materials into a 
concrete road. In Indiana, where there are 
abundant supplies of good gravel alongside 
the road, the solution is different. There 
the problem is to determine the intensity of 
traffic at which it no longer becomes eco- 
nomical to maintain a gravel road, which 
should then give place to a paved road. 
We know the capital costs of construction, 
and have some idea of the yearly cost of 
maintenance of the road, but we have but 
little reliable data upon the differences in 
operating expense between a gravel road 
and a paved road in the form of tire re- 
newal, gasoline consumption, repairs, paint- 





AM a representauve of the Canadian 
Good Roads Association, and I am proud 
indeed tonight to have an opportunity to say 
a word, not particularly for that associa- 
tion, but for the country which I come from. 
I might say that it almost seems to me 
that it has become a habit with me that I 
am attending your convention, for this is 
not the first convention that I have had 
the opportunity of meeting with you. I want 
to congratulate you now, Mr. President 
and your officers, upon the splendid prog- 
ress which is so easy to note, and while I 
am satisfied that that is reflected in the 
manner in this convention, in this banquet, 
in the manner by which your business is 
being done, I fancy that there must be 
some reason for it all, and I would say 
that that reason is the better understanding 
which now exists between men who are in- 
terested in work such as your own. 
However, in listening to the addresses 
yesterday and listening to your chairman 
tonight, I have learned that your associa- 
tion represents a national work, a work of 
national scope, and extends from the At- 
lantic seaboard to the shores of the Pacific. 
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ing, time, etc. We do know, however, that 








on a main traveled road carrying a yearly 
average of 300 or 400 vehicles. a day, the 
saving in such operating costs will, within 
a period of seven or eight years, entirely 
retire the difference in capital cost as be- 
tween the second-class road and the paved 
road, independent of the saving in cost of 
the grading of hills due to steeper grades, 
due to paved roads. It is the engineer’s 
duty to lay the facts before those on whose 
votes will depend policies for the paving of 
roads. 

In certain areas of the country such as 
Arizona, where it is difficult to obtain water, 
and where no heavy traffic need be expected, 
types of roads with a crushed-stone base 
and bituminous top suggest themselves. 
There is no nostrum to be used for all cases. 

Small differentials become increasingly im- 
portant as the traffic grows in volume and 
changes in character, and much attention is 
now being paid to the perfection of the sur- 
face of all classes of roads. 

From Maine to California and from Flor- 
ida to New Hampshire, second-class roads 
such as gravel are being deformed under 
motor traffic with rhythmic corrugations. 
The origin of these, and the laws governing 
their growth and distribution, need investi- 
gation, as well as the method for preventing 
them or treating the road once they appear. 

All of these are engineering problems to 
be solved by definite processes upon the basis 


“Hands Across the Border’ 


By S. L. Squire 


Official Representative of the Canadian Good Roads Congress 





S. L. Squire 
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of scientifically determined informa 


n, with 
politics and special interests ex from 
council. 

Research 

I see no hope for the early s 1 and 
adjustment of our highway diff 5 ex- 
cept through a co-ordinated plan « itional 
research to establish a scientif isis of 
facts on which to base conclusio: th re- 
spect to policies in highway de pment, 
construction, maintenance and ition, 
The Advisory Board on Highway search 
of the National Research Council iaking 
progress along this line. Ther i large 
expenditure for highway resear: 1 the 
part of individual states, univer and 


federal departments. In the matt f the 
mechanics of concrete slabs alon 
penditure has reached over a ha 





dollars. There are nearly 500 separate and 


distinct projects in the various fields of eco- 
nomics, maintenance, design of road and 
materials of construction carried on by in- 


dividuals who are largely without inter- 
communication. It is the purpose of the 
Advisory Board to mobilize the research 
agencies of this country and to so co-ordi- 
nate their activities that information will be 
available which will enable an individual 
state with a hundred million dollar bond 
issue to spend, to spread this expenditure 
over lengths of time and for classes of roads 
to serve the transportation needs of the peo- 
ple of the state. 





When I am speaking, sir, from the stand- 
point of a Good Roads Association, I can 
take in even more scope than that, for I 
believe that we can take in the civilized 
world, for we find that wherever civiliza- 
tion is there is an interest in highways 
However, there was one address given yes- 
terday which I found considerable food for 
thought. A banker appeared before you, 
for it seems that it is necessary for even 
stone men to sometimes consult their banker, 
and this banker gave three great reasons 
which were fundamental in the granting of 
credit to you as being, first your quarry, 
second your management, and third your 
market. 

While I feel as a representative of a 
Good Roads Association that the reports 
dealing with the production of stone during 
the past year gives you credit for having a 
very successful year, we find that the suc- 
cess with the stone men during the past 
year has not been because of industrial 
development or because of the expenditure 
of large sums of money upon great public 
works other than highways, that the in- 
crease in the output of your quarries has 
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suse of roads, and I find that in 
have this continued it requires 
ja and that is part of the work 
onducted by an association such 


been 


Canadian Good Roads Association. 
the splendid addresses 
heard tonight, I felt very 


tening to 
which | have 
much at home, for I feel that the problems 
whic have here are the problems which 
we ha ross the line, and I find that the 


} ‘ 
10Cdls 


h are expressed by your speakers 
great degree the ideals which we 
ind while I look upon a map and 
here is a mark very plainly shown 
les this continent of North Amer- 
nd that is a line upon the map and 
does not exist as dividing us in 
ls or in dividing us in the matter 
rk. 
your nearest neighbor, and when 
[ am aware that Mexico to 
We 
re your best customer, and yet I think of 
the Payne-Aldridge tariff and the way you 
penalize us; still we go on buying 
from you and trading with you and con- 
buting to your profit. 


r that 


I lal 


south of you is also your neighbor. 


tried t 


Yes and there are 

- ways that you penalize us. You have 
luring the past several years taken a pre- 
mium from our dollar ond made us pay to 
the tune of 17 or 18 per cent. But I -want 
to tell you that this last year we have had 
the satisfaction of seeing that dollar in Wall 
Street, New York, not only reach par but 
purchased at a premium and today the Cana- 
dian dollar looks the world in the face and 
says with assurance, “I know that my re- 
deemer liveth.” 

There is a reason for this, and I wonder 
if you have thought of the reasons for it. 
I am not going to tell you of the great re- 
ources that we have in the Dominion of 
Canada today, but I am going to try and 
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take a note from the book of the secretary 
of your association who says that when he 
was a school teacher he used to try to place 
substance in such 
would be 


before the class some 


concrete manner that the class 
able to tell him the things that he had been 
teaching them. I am only going to refer 
to two or three things as to why the Cana- 
dian dollar today is worth what it is. 

In British 


Columbia, one of the prov- 


inces of our Dominion, if the lumber in 
that country, in that province, was sawed 
into 2 in. planks and those planks were 16 
ft. long, there would be enough lumber to 
make a sidewalk which would circle this 


globe 200 times. We have pulp wood in 
Canada that if the cordage, which is known, 
was sold at a dollar and a half a cord to- 
day, we would have enough pulp wood there 
alone to pay our national debt, and do you 
think when we are backed up with resources 
such as this that we need ask others why 
our dollar is worth a hundred cents? Not 
at all. But I want to refer just in a mo- 
ment to the dealt 
with us, and the manner that you have tried 


manner that you have 
to penalize us. 

I have spoken on this tariff that you have 
Yes and that tariff per- 
haps had the effect that you wanted it to 


placed against us. 


have, I don’t know, you are always a kindly 
people, and I can’t attribute any act that 
you would do to a thought of harm neces- 
sarily, but at any rate this tariff had the 
effect that during the last year the port of 
Montreal shipped more grain, exported more 
grain than any other port in the continent 
of North America. There was grain to the 
tonnage (and I am taking the statement 
made by the president of the Illinois Cen- 
tral) equal to one-tenth of all the tonnage 
of the export and import tonnage of the 
United States that Montreal, 


went from 
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and that was due to that tariff largely that 
you people placed against us. 

So when you people are making these 
tariffs against us, when you are placing a 
premium upon our dollars, you are not en- 
deavoring to harm us, but you are endeavor- 
ing to make better people out of us, and 
you are certainly doing it, for we feel that 
it is absolutely necessary that while we re- 
spect you, we honor you, we admire you, 
still it is necessary that we very largely 
work out our own destination and we must 
do it perhaps unaided by yourselves. 

I am only going to take a minute more, 
and I am going to say that you men who 
know or ought to know Canada better, know 
that we have up there an area 111,000 square 
miles greater than the United States and 
Alaska, and when I think of the majesty 
of her mountains, when I think of the power 
of her rushing rivers, when I think of the 
wealth of her forests and her mines, when 
I think of the productiveness of her prairies, 
it seems to me that those things should 
thrill us with the bigness and the wonder 
of it all. Gur prairies were the bread basket 
of the British nation during the great war, 
and it was an act of Providence, and I want 
to say that while we have ideals which are 
the same, we feel this with you, that this 
great North American continent should be 
respected and should retain those who love 
constitutional government, that we with you 
are going to make this North American con- 
tinent the home of those who love liberty 
and freedom, and we believe that the men 
who have spent their blood, our fathers and 
our forefathers and our brothers and our 
sons, should not have spent their blood in 
vain, but that we can still retain this great 
North American continent as the bulwark 
of the freedom of the world. 


“The Good Roads Show” 


By James H. MacDonald 


Treasurer, the American Road Builders’ Association 


AM delighted to just relate a little inci- 
dent that occurred at the first meeting 
that I attended this evening, which was with 
the board of directors of the American 


ee ; ee . 
Road Builders’ Association. We had a gen- 
tleman present with us who has been with 


a few well chosen 
words he presented his subject for our con- 
sideration, which was the subject which 
has been so ably treated by Professor Hatt. 
lhe result was that I had the distinguished 
pleasure and great honor to make a mo- 
tion that $1000 be appropriated for the 
splendid work that he has engaged in, and 
also the motion carried with it another sug- 
gestion, and that was that if the treasury of 
the American Road Builders’ Association 
would warrant it, we would give him an- 
other thousand. And as I sat here tonight 


you this evening. In 


and looked over this audience, I thought 
that this association, which has grown by 
leaps, and bounds in a 
should be a part of and united within its 
membership with the American Road Build- 


ers’ Association; and as the oldest member 


very short time 


of that association, I would like to ask you 
to give that careful consideration by reason 
of the fact that our aims are your aims, our 
purpose in life is your purpose in life. The 
association that we have is with those indus- 
tries with which you are so closely allied, 
so a perfect union would be possible, and 
I shall present that matter to our associa- 
tion, that we may think about arranging 
some pleasant suggestion of that kind. It 
is well to think it over. 

The greatest meeting, the greatest show 
in road building in my judgment that was 


ever held in the history of the world, I had 
the pleasure of addressing this morning. 
By rather strange coincidence, I stood on 
the platform this morning within a hun- 
dred feet of where I stood on the platform 
during the birth of the association 20 years 
ago, right here in Chicago in the Audi- 
torium. I said, “Ladies and Gentlemen,” 
when I stood up and I turned to the stage 
where we had hired a band and my entire 
audience was practically that which was on 
the stage—the band. 

I come in here today and I find this great 
state solidly identified with the road move- 
ment. I find in this city, a city so great 
that it has a population greater than any 
one of the 36 states in the Union, a great 
miracle of progress, $218,000,000 in build- 
ings that have had a permit given for erec- 
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tion up to December 1, 1922. If placed side 
by side, those buildings would take in a 
find 


hiles contributed $7,000,000 for highway 


distance of 85 miles. I your automo- 


im- 


provement. I find that Governor Small said 


that with the same amount of money and 


has been shown during the 
past year, in 25 
000,000 


automobiles, 


increase that 
years you would have $300,- 


who 


contributed in fees by those 


that 
cient, he said, to pay off your entire bonded 


use and would be sufh- 


indebtedness of $60,000,000 and have enough 


money in the treasury to issue another $100,- 
000,000, and that has all grown up 


the Ameri 


in these 20 years that 


Builders’ Association has been 


Future for Macadam Roads 
I think Brother 


Ohio tried one time to steal me 


Hall and several more in 


away trom 


Connecticut and bring me over into Ohio 


[ had been so devoted 


known by a 


because 
business; I was 
and maybe I did deserve ben 
the 


strange that I should favor macadam 


not 
Macadam of America. It 
by reason of the fact in the nat 
tion of going trom one method 


in road construction that |] 


The Report of the Nominating 


R. GRAVES: The Nominati 


tee, in endeavoring to make nominations 


ng Commit- 


for the Board of Directors, ran up against 


a somewhat unexpected situation 


seemed to be the impression in many of our 


W. H. Hoagland 
First Vice-President 


Chere 
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best method of 
that I knew. 


construction at that time 


the life of Stone, Martin 
Dodge, Logan Waller Page, and Thomas 
H. MacDonald of the Office of Public Roads 
at Washington, I served through them all, 


During Roy 


and I want to say this, and I am very famil- 
will be a 
the last 
roads in 


iar with other pavements: It 


time before the sun sets on 


long 


mile of well-built macadam 
America. 
that 


much 


that when 
furnished so 


that 


| believe 
that 


great corpora- 


tion illuminating 


power found they had millions of 
barrels of a byproduct and ingeniously sug- 
gested it was the finest thing in the world 
to perpetuate the life of a macadam road, 
it would have paid the United States a great 
many hundred million dollars had they paid 
the cartage of that material and passed it 
overboard into some river, that would have 
carried it away never to be seen 
the fact 


helpful influence on the macadam road, it 


again, by 


reason of that instead of being a 


was a destructive force and burnt out all 


the bonding material that was in the nat- 


ural waterbound macadam road, and de- 


stroyed it so as to cause the enmity that 


has not as yet ceased. 


minds, which ultimately proved to be er- 
that the Committee 
any five members appointed by 


roneous, Executive 


could be 


President 
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A well-built macadam road cor 
° . S rd 

road; it will carry the traffic, if wel] built 
come, 
traffic 


and well drained, for many year 
and with a little assistance, wi 


that you have now, so as to make the syr- 
face smooth on the top, in my gment it 
is an economic form of road struction 
that we will not wisely abandor 


i long 
time to come, until something b 
itself. 


offers 


Farm-to-Market Roads 


My friend Upham today in 
paper down at our meeting pol 
splendid assistance that he is 
his state by his subgrade road have 
dirt 
built gravel roads, well-built max 
well-built 


many miles of well-built well- 
roads, 
cement roads and well 
tuminous roads in Connecticut 

as people differ in temperament, 
as the financial condition of the 
different, just as long as the traf 
you will have all kinds of roads; 

I am a firm believer in the trunk 
tem of continuous roads, I am not 
wedded to the trunk line system, 
the expense of the nearest and best access 
from the farm to the market place shall be 


abandoned. 


Committee 


the president, the three officers, however, 


the president and first and second vice-presi- 
It only left 


him two, of course, that he could appoint, 


dents, being ex-officio members. 


We were under the impression 


W. L. Sporborg 
Second Vice-President 





Board of 
Nominating Com- 


taken from the 
erefore, the 
Directors on 
that 


drawn 


up a Board of 


ption ‘hen, we found 


ve Committee 
Be yard of 


must be 
Directors for the men 
ild be there. There was a very 
'f modesty on the part of 

he would be the one to 
a while it looked like we 
Board of Directors, because 


that 


vas getting off to make room for 
Ise. We the 
deration and called in the Reso- 
else that 
decided 


recommend to you, through 


gave matter very 


mmittee and everyone 


our hands on and 
ns Committee, what we believe 
to the effect that the 
constitution which states that 


lange 


f Directors shall consist of 15 


d at the annual convention be 


And, Mr. 


Resolutions 


19 members. 


ialf of the 


[ move you that that amendment 


time. 


| motion was seconded and carried. 


The Nominating Com- 


MR. GRAVES: 
littee has spent a number of hours in the 


of the nominations which it is 
make to this convention, and I 


merely to let you know it 
thoughtlessly or hastily done. 
interviewed almost every one who 
ught on the subject at all, and 
open to suggestions of all 

ng only to endeavor to get those 
we thought would best serve the 


1 


this association during the en- 


extremely the necessity which 
onfront us that it was not feasi 
ate against President Eames for 
rm. It would have been a most 

mination, not only to our com- 

we were quite sure to every man 
nvention. 
Nominating Mr. Presi- 
egs leave to submit to the convention 
for 


Committee, 


wing nominations for officers 
1922 
Schmidt, Morristown, N. 


presi- 
vagland, Columbus, Ohio, first vice- 


Syracuse, N. Y., second 


Directors 


Eames, New Haven Trap Rock 
w Haven, Conn. 
, General Crushed Stone Co., Eas- 
New York and Massachusetts. 
, Lake Shore Stone Co., Milwau- 
Wis. 
J. Sloan, Wisconsin Granite Co., Chicago. 
\. Hall, Ohio Marble Co., Piqua, Ohio. 
Pierce, Jr., Connecticut Quarries Co., 
Haven, Conn. 
Swart, Mesabi Iron Co., Babbitt, 
Boxley, W. W. Boxley & Co., Ro- 
Va. 
Edward Hely & Co., Cape 


Mo. 
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O. M. Graves, General Crushed Stone Co., 
Easton, Pa.; New York and Massachu- 
setts. 

A. R. Wilson, Granite 
ville, Calif. 

Allen Patterson, Bluffton-Lewisburg 
Co., Lima, Ohio. 

M. Doolittle, Canada Crushed Stone Co., 
Dundas, Ont., Canada 

James Savage, Buffalo Crushed Stone Co., 
Buffalo, N. Y 

Howard E. Blair, France Stone ( 

Ohio; Indiana and Ohio. 

R. W. Scherer, Western Lime and Cement 
Co., Milwaukee, Wis. 

J. F. Schroeder, Linwood Cement Co., Dav- 
enport, lowa. 

R. B. Tyler, R. B 
ville, Ky. 

Thomas McCroskey, 
Co., Knoxville, Tenn 


Rock Co., Watson- 


Stone 


Tyler Stone Co., Louis- 


\merican Limestone 
Mr. President, the Nominating Committee 
offers these names for the respective offices 
and we move you that they be elected. 
MR. PIERCE: 
one ballot 
The motion was seconded and carried. 
SECRETARY SANDLES: The secretary 
casts the unanimous [ 


[ move that the clerk cast 


vote of this convention 
for those officers and directors nominated. 


MR. GRAVES: M1 


only one resolution which 


President, there is 
is unbeknown to 


you, and that is, that it seems rather paltry 
trite to the 
ask that a 


structing the secretary to 


and Resolutions Committee to 


merely resolution be passed in- 


send a letter of 
appreciation to our now ex-president, Mr. 
Eames, for his services the past year, and 
I moye you, Mr. Secretary, 
Mr. 
appreciation of the most profound work I 
that this 
ceived from any 


that we all rise 


and show Eames in some manner our 


believe association has ever re- 


single man 
The motion was seconded and the audi- 
ence arose and applauded. 
SECRETARY SANDLES: 
folks. 
else am in position to testify that Mr. Eames 
has kept the faith the past 
has left 


Now just a 


word, Perhaps | more than anyone 


year. He has 
been 


he has omitted no expense of his own per- 


earnest, he nothing undone, 


sonal account in order to make this meeting 
the success it has been, and I want to say 
to you it is your business and your duty not 
only to give this vote of thanks and appre- 
but 


a chance, take him 


ciation to President Eames, when he 
gets down and you get 
by the right hand and tell him much obliged 
and let him know by the way you take hold 
you mean it. (Applause. ) 
PRESIDENT EAMES: 


certainly has been a pleasure to serve you 


Gentlemen, it 


the last year. If you recall, Mr. Krause was 
called to New York on account of the sud- 
den sickness of his daughter. I was called 
upon unexpectedly a year ago to preside. 
After I got up here you kindly nominated 
me for your president this last year. I cer- 
tainly appreciate what each and every one 
have done this year to make this meeting a 
success. It certainly has been a pleasure to 
see the constructive work that you have done 
at these meetings. The fact is, yesterday was 
the first time I have seen our organization 


go so far as they have in doing work as 
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far-reaching for the country’s good. I want 
to thank you all. 

I would like to appoint a committee to 
wait upon our new president. I will appoint 
Mr. Graves and Mr. Hall. 

Mr. and Mr. Hall 
Schmidt to the platform. 

MR. EAMES: man has_ served 


through five years and he deserves it. Every 


Graves escorted 


Mr. 
This 


time that we have met together here or in 
Washington or Philadelphia he has always 
been at the president’s shoulder, and I want 
to congratulate you. 
SECRETARY SANDLES: 


to say just a word. | 


I would like 
that it is due 
you and due this man that five years ago 


feel 


when we met to organize, it was Mr. Schmidt 
who took out his pocketbook and laid the 
first ten-dollar bill on the 
this institution going. 
PRESIDENT SCHMIDT: 


\ssociates 


table that started 


Friends and 
| thank you for this honor Of 
course, it is not unexpected. 

The mark set by my friend Mr. Eames is 
one that is going to be hard to follow, but 
[ am going to do the best I can. 

MR. GRAVES: I would like to announce 
the personnel of the Membership Committee 
which Mr. Eames requested me to fill in: 
O. M. Graves, Easton, Pa., Chairman 
3. D. Pierce, New Haven, Conn. 

Norman Hely, Cape Girardeau, Mo 

J. J. Sloan, Chicago. 

A. R. Wilson, Watsonville, Calif. 

N. C. Rockwood, Rock Propucrs, Chicago. 
E. S. Hanson, Pit and Quarry, Chicago. 

T. I. Weston, Columbia, S. C. 

R. B. Tyler, Louisville, Ky. 

W. W. Boxley, Roanoke, Va. 

\. A. Hall, Piqua, Ohio. 

O. H. Binns, Casparis Stone Co., Kenneth, 

Ind. 

E. C. Dodson, Texas Stone 

Dallas, Texas. 

H. A. Major, Chief Consolidated 

Co., Salt Lake City, Utah. 

I. W. Workman, North Jersey Quarry 

Morristown, N. J. 

Charles A. Freiberg, Buffalo Cement Co., 

Buffalo, N. Y. 

George H. Balfe, Monon Crushed Stone Co. 

Monon, Ind. 

\. J. Blair, Milwaukee, Wis. 
W. F. Wise, Stringtown Crushed Rock Co. 

McAlester, Okla. 


Products Co. 


’ 
Mining 


Co. 


New Kentucky Limestone 


Producer 
R F. HILL, JR., and M. E. Posey, of 
: Ashland, Ky., have organized the Ash- 
land Limestone Co., and will erect at once 
at Carter, Ky., a 2000-ton per-day crushing 
The Mfg. and 
Engineering Co. is designing and will super- 


plant. Kennedy-Van-Saun 
vise the erection of the plant. Provision is 
being made for a plant of ultimate capacity 
of 3000 tons per day. The quarry is that 
formerly operated by the Poplar Ballast 
Co. The Ashland Limestone Co. will erect 
a steam-electric power plant for all equip- 
ment, including drills and locomotives. W. 
J. Cavanagh is engineer for the Kennedy- 
Van Saun company on this project. 
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Discussion of the Changes in the Constitution 


D. ROBINSON (Toledo Stone and 
* Glass Sand Co., Toledo, Ohio): Ac- 
cording to Mr. Graves’ statement, it would 
take 188 members to equal the receipts for 
1922. I would like to ask if he has figured 
what that would amount to. 
MR. GRAVES: In answer to that, there 
has been some considerable 
that prior to the adoption of 


discussion on 
these recom- 
mendations by the two committees to which 
I referred, and it has been urged, and with 
reason, we feel, that our present membership 
of somewhere around 100 to 125 members 
is entirely out of proportion to that mem- 
bership which we should enjoy, and in spe- 
cific answer, sir, to your question, if we 
receive only $50 from the 100 members which 
we now have, it would be inadequate, ob- 
viously. It is believed, however, that this 
change in the membership dues will greatly 
facilitate the obtaining of new members. 
That is an objection which we have all met, 
no doubt yourself included, in trying to get 
new members. It is becoming more appar- 
ent to us what a national association can 
really do for the benefit of the institute as 
a whole and that we will have sufficient rev- 
enue, not only because our membership will 
so increase but because of the privilege 
which is extended in this change of the con- 
stitution to permit any firm to hold as many 
individual memberships as it pleases. 

Now there are some members here at 
present representing anywhere from five to 
twelve members. We believe those firms will 
hold from five to twelve individual member- 
ships and their dues will run anywhere from 
$100 to $300. Now there is no obligation on 
them other than that they have two individ- 
ual memberships; we believe that a great 
number will take out anywhere from two 
to ten. 

We couldn’t mathematically figure out just 
what we would get. We feel entirely dis- 
satisfied with the way we are going now; 
we had a deficit this year and it is a ques- 
tion of making up last year’s deficit, and 
this scheme, while it doesn’t carry with it 
the guarantee, seems to hold out a greater 
opportunity and one which is so apparent 
that we can make the suggestion it rather 
arouses our enthusiasm. 

MR. ROBINSON: Wouldn't it be a good 
suggestion to lay aside the actual amount of 
these dues until the last day of our conven- 
tion, when we will know what our plans are 
for the coming year and can make some 
approximation at least on the amount of 
money we are going to spend? It seems to 
me if we tie ourselves down now to really 
the good-will of the members as to the 
amount of their assessment, that you are 
going to have a deficit to meet before we 
start the year. 

F. W. SCHMIDT (North Jersey Quarry 
Co., Morristown, N. J.) : Mr. President, the 


question of dues was gone into last night 
by the members of these various committees 
for a space of a couple of hours and this is 
the result of that discussion. We can only 
find out by experience. As a matter of fact, 
the Board of Directors will decide what the 
expenditures shall be within the limit of the 
dues received, and the plan that is set forth 
by Mr. Graves seems to be the plan that 
ought to go through for a trial, at least. 
The present form is unsatisfactory. This 
seems to be the next best thing that can be 
worked out, and I move the recommenda- 
tions be adopted. 

A. A. HALL (Ohio Marble Co., Piqua, 
Ohio): I offer an amendment that the final 
action of this resolution be deferred for at 
least 24 hr. that the take a 
poll of the members here and see what the 
prospects are for raising enough funds to 
care for this association. (Seconded.) 

MR. SCHMIDT: I will accept that on 
condition that each member will assume the 
responsibility of seeing the clerk and telling 
him what he will do, but the clerk can not 
poll it. Everybody can see the clerk very 
easily. 

MR. HALL: I want to remark right 
here that the clerk has the registration, and 
by the clerk doing that, he can get at the 
report more accurately than he can by hav- 
ing the people walk into the room. 

BRADFORD D. PIERCE, Jr. (Connecti- 
cut Quarries Co., New Haven, Conn.) : Sup- 
pose that the members here take this quite 
seriously, 


and secretary 


It seems to a good many people 
this is the right way to do it, that if four 
or five will volunteer to step into one corner 
of the room and before you leave the room 
each man here come up and states how many 
memberships at $25 his organization will 
take, that could be done without burdening 
the secretary to look them up. You can 
give your name and the number of $25 
memberships, and you can close the thing 
here this afternoon. 

J. J. SLOAN (Wisconsin Granite Co., 
Chicago, Ill.): I think that some figures 
and statistics should be given out to en- 
lighten those who are not thoroughly posted 
on the figures of an association like this. 
There are 2900 quarries in the United 
States and we have only a few over a 
hundred. Some do not care to report their 
tonnage to the association. 

The main purpose of this organization is 
to broaden public policy and to bring the 
members in this association into one grand 
organization, and by combining effort and 
force, we can get necessary protection out 
of the absurd regulation of railroads, as re- 
ported by our friend, to advance the gen- 
eral interest of the members from coast to 
coast and from the Canadian line and up- 
wards down to the Gulf, and if we are 
going to do that, we have got to have mem- 


bership first, because it is memb 
the force of membership that will 
recognition of the industry. 

If we are going to put it or 
plane of inviting every produ 
country in for a pittance of $25 a year, we 
certainly ought to get instead of 160 mem- 
bers out of 2900, some 600 or 1000 in here 
within the next year, which will give ys 
five times the revenue. 

Think of an association with a report of 
tonnage bringing in a matter of a few thou- 
sand dollars a year. We could go out with 
a tin cup on a street corner in Chicago and 
get as much in a few days’ time. 

Let’s build up our membership by this 
method, and with a budget and a member- 
ship behind it to support it, we can get 
legislation and correct the things we are 
complaining about and advance the interests 
of the association. 

PRESIDENT EAMES: I concur with 
Mr. Sloan. Now I have been the president 
of this association a year. Frankly, I have 
written so many letters and I have been 
turned down with the same proposition that 
Mr. Sloan has presented. I know that our 
membership will be tremendously increased 
and I know before we leave here today 
lots of them will state just how many mem- 
berships they will take; if the organization 
will adopt and pass this resolution as the 
Resolutions Committee reports it, I think 
we will have no trouble. 

MR. HALL: You are getting right at 
the point where I want to arrive. 

PRESIDENT EAMES: I will make you 
chairman of that committee to find out and 
report back. 

MR. HALL: I don’t feel at liberty, how- 
ever, to withdraw that amendment until 
after we have something definite. I am 
going to ask for a vote on the amendment. 

JOHN F. SCHROEDER (Linwood 
Cement Co., Davenport, Iowa): It appears 
to me from the past dues that have been 
paid we have never yet been able to offer 
any plan of extensive action. Now we are 
going to elect a Board of Directors here to 
whom we are going to entrust the destiny 
of handling the money for this present 
year. Now it surely is obvious, according 
to our present plan, that we are going to 
at least get as much money as we have in 
the past, and it should be left to the dis- 
cretion of the Board of Directors to deter- 
mine the action of spending the amount of 
money that we are going to receive from 
time to time. It seems to me that is the 
duty of any Board of Directors to handle 
the funds in accordance with the cash re- 
ceived. We have not been able to carry out 
any extensive program in the past, SO I 
think it would be proper to adopt the rec- 
ommendation of the Resolutions Committee 
and get as much money as we possibly can, 


rship and 
ympel a 


1 broad 
in the 
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1 ha the 
to 


Board of Directors expend it 
accordi their discretion and their wis- 
dom. 

MR. GRAVES: Personally, I think the 
perfectly sound thing to do is to adopt right 
eow this change of dues without waiting to 

many members will take out indi- 

mberships, and how many. There 
fully 25 or 30 men who have con- 
1is question and feel with some 
unanimity that we are going to 
money by this method of collect- 
that we will by our present plan. 

> not suggesting that this be done 
» thought that we are going to get 

y in total; we believe we are going 

re, and I think we believe that 
right. I am_ personally 

‘ing the motion which I made to you 
be adopted now, and I do that 
any thought, Mr. Hall, of trying 
to say, “Well, let’s put it over because some- 
body doesn’t understand it,” because I know 
personally do understand it. It isn’t 
that at all. It does appeal to me personally, 
and I know that many others believe it is a 
method in getting more 
and for raising more money, but 
if it is desired by the majority of you to 
insist on the amendment to ascertain how 
many individual memberships each will take 
out, then I say let’s do it now. 

Let each man get up and say how many 
memberships he will take; we will get it 
done, but when we have got it done, I am 
not sure we will have any better informa- 
tion on which to judge than we have now, 
although I think our individual member- 
ship is going to run very high, but I move 
you the motion without amendment, or if 
the amendment is insisted on that that vote 
be taken now. 

SECRETARY SANDLES: Mr. Chair- 
man, just a word or two. Five years ago 
in this hotel, nine men laid down $10 each 
to start the National Crushed Stone Asso- 
ciation. They planted an acorn that has 
grown an oak, and Mr. President and Mr. 
Rockwood, it seems to me that this splendid 
meeting here ought to warm and make red 
the cockles in your hearts, to know that we 
have got this presence and this great num- 
ber here, starting on time this morning. It 
is the first time that we have ever had the 
real atmosphere of business in this associa- 
tion. We are here today from New England, 
from the Pacific Coast, from Texas to 
Canada, we are as big as this nation is right 
now, and dull you are indeed who are here 
who can’t see the outlines of this great in- 
dustry and the recognition coming that this 
industry well deserves; as Mr. Eames and 
some one said last night, the problems 
ahead of us, the troubles ahead of us, are 


greater than the troubles we have had in 
the past 


vidual n 
have bee 


reason of 


perfectly sound 


members 


Last night there met in a room upstairs 
of this hotel some 30 men; more earnest 
men never got together. They thrashed out 
this all-important question of finances, and 
atter deliberation and exchange of ideas in 
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which some of them became very earnest, 
this plan was agreed upon—$25 membership, 
that is, the unit, each corporation to take 
out at least two memberships. 

Folks, this plan will not commit your 
association, will not expose it to any prose- 
cution under anti-trust laws or anything 
of the kind. This plan is safety first for 
this association. Don’t have any fear about 
funds not coming in. Already enough men 
in this industry have said that this program 
shall go across, and before we get through 
with this convention there will be a program 
outlined, and I believe adopted, that will 
make you glad you are in the stone industry. 

I believe that this plan of collecting mem- 
bership is a splendid one. It is going to 
bring the men within the fold who are en- 
this have vision 
enough to know that there are problems 
that should be taken care of in a national 
way, and I believe, my friends, that you 
take no chances and no risk in putting across 
these 


gaged in business who 


amendments to 
your constitution, because they have thor- 
oughly canvassed this situation and they 
know that the revenue will come across. 


recommendations or 


1 suggest that everybody stand up here 
who will agree to take out one membership, 
that you do it now, ana then those who will 
take out two memberships remain standing 
and then on up as far as you want to go. 

MR. HALL: I will withdraw my amend- 


ment on condition you will carry that out. 

PRESIDENT EAMES: Is Mr. Whelan 
here? I would like to have him speak on 
this. 

G. J. WHELAN (vice-president and 
general manager, Kelley Island Lime and 
Transport Co., Cleveland, Ohio): I have 
listened very closely to this discussion and 
I am very heartily in favor of the amend- 
ments as proposed by Mr. Graves. It would 
seem to me that the objections to the other 
plan have been very well covered, and one 
is that there is a hesitancy on the part of 
the producer to give his tonnage. The 
thought has occurred to me that it might 
be a little unfair to the small producer, the 
fee being exactly the same, but the fee is 
so little that it doesn’t seem to me there 
would be any objection on the part of any 
of the producers. I will say for the Kelley 
Island Lime and Transport Co. that we are 
very heartily in favor of the amendments 
as proposed. 

PRESIDENT EAMES: Now all those 
who will take out one membership stand 
up (52). How many will take out two mem- 
berships? (33) How many will take out 
three? (22) How many will take out 
four? (16) How many will take out five 
or more? (12). 

MR. HALL: I am going to ask the clerk 
to deduct those from the original amount 
and figure out and give us what we have. 


Pennsylvania Welcomes Agstone 
Producers 


HE reception of the agstone producers 

at their general conference in Harris- 
burg on March 6 was most hearty and 
Gifford 
President John M. Thomas of the Penn- 
sylvania State College; W. C. Byers, Agri- 
cultural Bureau Director of the Pennsyl- 


enthusiastic. Governor Pinchot, 


vania State Chamber of Commerce; Lieu- 
tenant-Governor Davis; Professor White, 
the soil expert of the State College; W. H. 
Hill, agricultural agent of the New York 
Central Lines—all 
Harrisburg meeting a success by 
their the 
placing agricultural limestone in its right- 


aided in making this 
great 
desire to co-operate to full in 
ful position. 

Dr. Alva Agee, New Jersey’s state sec- 
retary of agriculture, expressed his regrets 
because of his inability to attend the meet- 
ing. 

He wrote: “I should meeting 
with you and those interested in promot- 
ing the use of limestone on land. The 
greater part of all the farm: land lying be- 
tween the Mississippi and the Atlantic sea- 
board has its productive power limited by 
lack of lime in the soil. Our soil experts 
have given us definite knowledge on that 
point. I have attended two meetings in 
Harrisburg thus far this year and must 


enjoy 


bear in mind that my work is rightly in 
New Jersey.” 

The meeting throughout was manifest 
with enthusiasm for the work thus far ac- 
complished and a firm purpose to make 
great progress in the near future. In its 
March 24 issue Rock Propucts will tell 
more of the proceedings of this meeting. 
At this time, however, the magazine is go- 
ing to the are 
wholly devoted to its purpose to make this 


press and pages almost 
issue a Quarry Manual, even at the ex- 
pense of its character as a rock products 
newspaper. 


A Tribute to Harry 


Seaman 
HE recent death of Harry J. Seaman of 
Atlas Portland Cement Co. marks 
the passing of a leader and a pioneer in the 
cement industry. 


the 


During the 22 years he 
was at the helm of the Atlas, the company 
grew from a small plant of seven kilns to 
a huge organization operating 103 kilns 
with an output of 50,000 bbl. a day. Mr. 
Seaman gave a high type of service to his 
company, to the industry and to the public, 
says Chemical and Metallurgical Engineer- 
ing. 
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To the Crushed Stone Industry of America! 


HE NATIONAL CRUSHED STONE 
ASSOCIATION was informally organ- 
ized by a relatively small group of producers 
meeting in Chicago in 1918. The first annual 
convention was held the following 
| 


year in 


: 
1eld once 


Buffalo and conventions have been 
that time, in Louisville, 
Toronto, and in Chicago in 1922 and 1923. 


each year since 


Purposes of Our Association 
The purpose of the association is funda- 
mentally to study and endeavor to solve all 
problems affecting the crushed-stone indus- 
try, whether of an operating nature or deal- 
ing with freight rates, transportation, or na- 
We 


studiously avoided, both in 


tional legislation. 
ter, either formally or informally, any refer- 
ence, implied or otherwise, which would in 
the least tend toward developing any sort of 

We 


discuss 


a combination in restraint of trade 
have nothing to do with and do not 
selling prices, nor do we submit past quota- 
We 


may be 


tions in any shape, manner or form 


stress this thought only that you 
fully aware and assured that we have gone 
to an extreme in this regard in order to be 
well within the requirements of the 
ment of 


Depart- 
' 
and have 


with those forms of activity 


Justice . 


nothing to do 
which have in 
some cases caused investigations of various 
trade associations. 

The association is truly national in scope 
and has members 


New 


Southern 


from all sections of the 
Middle 


otates, 


Union - 
States, 
Middle West as far 
north 
worthy that 


England, Eastern 


Eastern Texas, 
west as California, 


and into Minnesota, and it is note- 


7 411 
men trom all 


these sections 
assemble at our annual conventions because 
of the profit and pleasure to be derived 


Advantages of Membership 
There are certain outstanding advantages 
to be derived by membership in our associa- 
tion, which we here call to your attention. 
1. The 
great 


value of personally knowing a 


number of crushed-stone producers 


cannot be overemphasized. Personal friend- 
ships are formed which are profitable and 
pleasant and one comes to realize as in no 
other way the high character of numerous 
men engaged in crushed-stone production 
and gains a pride in his work and a realiza- 
would 


tion of its importance which h« other- 


wise, perhaps, fail to fully develop. Friend- 
ships and respect are awakened for others 
engaged in this industry which does much 
to increase the real pleasure of our work. 
2. Our annual conventions are most in- 
if the associa- 


hold 


worth 


teresting and instructive, and 
tion did nothing other than to these 
conventions it would be well while. 
They last for three days and the time is 
filled to overcrowding with talks by eminent 


men, both from within and outside of our 


industry, relating to all phases of our work. 
The opportunities afforded at these conven- 
tions of making new friends and renewing 
old friendships, the informal discussions that 
arise, the ideas that one picks up, all tend 
to make these annual meetings so valuable 
that no stone producer can afford to be ab- 
sent. 

3. We must ourselves recognize the im- 
portance of our industry if we are to con- 
vince others that we are worthy of their 
consideration. If this industry is sufficiently 
worth while to have its opinions as to legis- 
lative bills, priority orders, freight rates, dis- 
tribution of open-top equipment, and other 
matters of general importance to the indus- 
try, listened to with attention and respect, it 
is incumbent upon us to have a functioning 


national body representing the majority 
then state 
our point of view or request much more em- 


phatically with 


opinion of producers. We can 


and greater assurance of 
we had 


no national organization and each producer 


success than would be the case if 
acted as an individual unit, without refer- 
ence to anyone else. Through our Standing 
Committee on Immigration and Railroads we 
are able to present to the I. C. C. our trans- 
portation difficulties, when occasion arises, 
more forcefully and effectively than we be- 
lieve could be done by an individual pro- 
ducer. 

4. The association during the past several 
years, through its officers and committees, 
has accomplished various measures for the 
benefit of the entire industry. 
part of 


In the latter 
1922, for instance, when open-top 
equipment was extremely scarce and priority 
orders as the movement of such equipment 
were in force, officers of our association 
went to Washington and obtained relief to 
the extent of obtaining such modification of 
the-f, CG. 


yf open-top 


order as would permit 
equipment 


the use 
returning to the 
A committee acting in New York 
state the latter part of this past year, in 


mines. 


conjunction with the carriers, were success- 
ful in preventing a 15 per cent increase in 
intrastate movements, although the rate was 
increased somewhat, and secured a substan- 
tial reduction in interstate movements orig- 
inating in New York. A committee recently 
visited Washington and appeared for some 
little while House and Senate 


Committees on Immigration in an endeavor 


before the 


to secure congressional action which would, 
while still wisely restricting 
permit a sufficient amount of 


immigration, 
from 
Southeastern Europe to enter this country 


labor 


annually as would insure us a reasonable 
supply of labor of this sort. Other inci- 
dents could be cited, but these serve to illus- 
trate some of the things in which our or- 
ganization is interested and endeavoring to 
guide along safe and sound lines. 


5. We believe that we are just on the 


threshold of the service whi national 
organization can render to members 
There is now in process of 


mation a 
research board, employing a ! 


1-calibred, 
P to the 


uses to which crushed stone jn 


skilled research engineer, to di 
full all the 
its various forms can be put, in endeavor 
to develop and create new mark and to 
disseminate to the members useful informa. 
tion bearing upon all phases of production 


problems. Questions of natio1 portance 


to the industry are constantly 

is the purpose of our asscciati 
active committees studying every 
each problem presented in o1 t 


{ IT I Oo 


phase of 
safe- 
guard our interests. 
We do not propose at any time 

passage or defeat of any me 
Public Service Commission, public 
Interstate Commerce Commission 
lative body which is inconsistent 
best interests of the nation as 1 
we recognize the danger of ovi heretofore 
relatively unorganized industry being 
looked and avoidable hardships being 
worked upon it, because of a lack of knowl- 
edge of its needs and requirements or a fu 


ull 


over- 


conception of its basic importanc 
6. Even though have 
member of this association, you 


doubtless, 


you 
enjoying, some of the 
which have accrued from our effort 


iI S, Ppar- 
ticularly with regard to open-top equipment, 
freight rates, and legislative action, and we 
feel that you will recognize a responsibi 
resting upon you to join the associ 
order that you may bear your sharé 


financial expense and contribute 


ence and counsel at our meetings 


Membership Dues 


You will note from the accompa 
membership blank that an individual met 
ship is $25 a year, payable in advance, and 


lat firms and corporations are ex] 


take out at least two such membershi 
as many more as they may desir« 
many of our members have a t 
individual memberships in order that vari- 
ous ones of their executives and plant su- 
perintendents and foremen may be present 
at the annual conventions and profit by 
experience, and also thereby contribute an- 
nually a sum of money somewhat more in 
proportion to the benefits to be derived from 
membership in this association. However, 
it is to be distinctly understood that in the 
case of a firm or corporation two member- 
ships, at $25 each, constitute their full and 
complete financial obligation and no pres- 
sure of any sort is brought to bear on them 
to increase their annual payments unless 
they should voluntarily desire to do so. 
Yours sincerely, 
OTHO M. GRAVES, 


Chairman, Membership Committee. 
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Membership Application 


NATIONAL CRUSHED STONE 
ASSOCIATION 


Headquarters, 405 Hartman Bldg., Columbus, Ohio 








individual memberships, at $25.00 each, in the 


Application is hereby made for 
NATIONAL CRUSHED STONE ASSOCIATION 


it being understood that this amount is the total of my financial obligation in and to the Na- 


tional Crushed Stone Association for the year 192 


(Signed ) 


Office Address: 


NOTICE:—ACTIVE MEMBERS shall be given on the reverse side of this 
ividual membership in the National Crushed Ston 
\ssociation is $25.00 each per annum. 
Sao “ely sige see ee 1 ASSOCIATE MEMBERS 
firm or corporation 1s expected to take out not less 
1 two memberships at $25.00 each. } \ssociate Members shall be admitted upon payment 
each membership taken some person shall be annum. 
The name and address of s payable in advance. 


of 


signated to hold same. 





Herewith are the names and addresses of persons who are to hold memberships for our 


firm in the NATIONAL CRUSHED STONE ASSOCIATION: 
ADDRESS. 
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Wholesale Prices of Crushed Stone 


Prices given are per ton, F. O. B., at producing plant or nearest shipping point 


Crushed Limestone 


City or shipping point 

EASTERN: 
Blakeslee, N. Y... 
Buffalo, N. Y. 
Chaumont, N. 
Cobleskill, N. Y.... 
Coldwater, N. Y. 
Eastern Penna. .. 
Munns, N. Y.... 
Prospect, N. Y 
Walford, Pa. a 
Watertown, N.Y... 
Western New York.. 


CENTRAL: 
Alton, Ill. 
Buffalo, Iowa. 
Chasco, III. 
Chicago, Ill. 
Dundas, Ont. 
Greencastle, 
Krause, 

meyer, 

nnon, 
Mitchell, 
Montreal, Canada 

ontrose, Iowa 
Sheboygan, Wis. ...... 
Southern Illinois ... 
Stolle, Ill. (1. C. R. 
SSS © Ae a 
Toledo, Ohio ................ 
Toronto, Canada 


Waukesha, Wis. .......... 
SOUTHERN: 

Alderson, W. 

Bridgeport, Texas .. 

Bromide, Okla. ............... 

Cartersville, Ga. ....... ena 

Chickamauga, Tenn. ae 75 

El Paso, Texas....... 2 

Ft. Springs, W. Va. = 

Garnet and Tulsa, Okla..... 

| aera 

Morris Spur (near Dallas), Tex 
WESTERN: 

Atehinon, Kans... ...<...-...:--.- 

Blue Spr’gs and W ymore, 

Cape Girardeau, Mo 

Kansas City, Mo 











Ind. 
Columbia and 


Ill. 
Wis. 
Ind. 











Sere enings, 


- 
ot 
oO 


YZ inch 
and less 
Z 





ope et 
mune 





% inch 
and less 
1 


a. 
1.50 per net ton all sizes 
| 


Crushed Trap Rock 


Screenings, 





4 inc 
City or shipping point dow 

Branford, Conn. ........ 

Bound Brook, a ee 

Dresser Jct., Wis. 

Duluth, Minn. 90@ 





E. Summit, a 
Eastern Massachusetts . 
Eastern New Yor 
Eastern Pennsylvania ............ 
New Britain, } iddlefeld, Rocky 
Hill, Meriden, Conn 
Oakland, Calif. 
Richmond, Calif. .. 
Spring Valley, Calif.. 
J 


Springfield, N. 
Westteld, Mass. ... 





h 


n 


2.09 


¥Y inch 
and less 
1.50 


eRe DOMINO 
A a : 
o 


1:25 1.25 
1.50 per net ton all sizes 
1.35 ye 
1.40 1.30 
1.40 1.30 
1.55 1.55 
1.50 1.25 
1.20 1.20 
1.50 
1.35 1.15 
1:25 1.25 
1.30 1.30 
1-35 1.25 
1.00 -90 
1.00@1.30 1.00@1.30 
1.05 95 
80 80 
1.05 95 
1.60 1.35 
1.10 1.10 
1,35 1.25 
1.35 35 
1.50 1.40 
1.70 1.70 
2.25 2.25 
Prices include 90c freight 
1.00 1.00 
1.40 1.25 
1.40 1.40 
1.75 1.60 
1.50 1.10 
— 75@1.00 
1.00 1.00 
1.40 1.35 
1.60 1.45 
1.40 1.40 
1.40 1.40 
1.80 1.80 
1.55 1.45 
1.10 Loo 
1.50 1.50 
¥%4 inch 1% inch 
and less and less 
1.30 1.10 
1.90 1.50 
pica teas pe fe 
1.75 @2.00 1.35 
2.20 1.90 
1.40 1.40 
1.30 1.30 
1.60 1.50 
1.15@1.25 1.05 
1.75 1.75 
1.50 1.50” 
1.50 1.40 
2.00 1.80 
1.25 1.10 


1% inch 
and less 
1.1 


50 


Miscellaneous Crushed Stone 


Scree nings, 








4, inch ¥Y% inch 

City or gs goes point down and less 
Buffalo, N sranite......... S| ee ee er 
Berlin, ier and Red Granite, 

_ {See 1.60 1.70 
Culnnibia, S. C.—Granite.......... RNY, Ape ee 
Dundas, Ont.—Limestone ..... : 1.00 1.35 
Eastern Penna.—Sandstone 85 1.55 
Eastern Penna.—Quartzite 1.20 1.30 
Lithonia, Ga.—Granite .............. BD se le 
Lohrville, Wis.—Cr. Granite... 1.35 1.40 
Middlebrook, Mo.—Granite .... 3.00@3.50  -.eeecseeceoee-e 
San Diego, Calif ti. 50@ .70 —— 
Sioux Falls, S. D.—Granite...... 1.00 1.6 

*Cubic yard. tAgrl. lime. ||R.R. ballast. 





¥% inch 
and less 
1.20 


1.60 
2.00@2.50 
35 


58 


®® 
perso pe rabies 


Mud wurst 
mounoo°ooe 


. 5 


5 


1% inch 
and less 


2¥% inch 
and less 
le 


_ 
nou 


reer sore 
NUN Wis 
SUuUMoOn 


1. 
1.20 
a. 
I. 


30 
95 
80 

90 


1.00@1. 





2% inch 
and less 
1.00 


3 inch 
and larger 





ae 
Oo 

















3 inch 
and larger 








and less 
1.05 


inc: tRip- -rap, a 3-inch and less. 


3 inch 
and larger 
1.10 








ZL 


Agricultural Limestone 


(Pulverized) 


Chaumont, N. Y.— Analysis, 95% 
CaCOs, 1.14% MgCO: — Thru 100 
mesh; sacks, 4.00; bulk.. 

Grove ‘City, Pa. —'Analysi 
CaCOs, 1.50% MgCOs; 
100 mesh; 45% thru 200 
eucits,. 5.00% Bei isicicccscccsecens 

Hillsville, Pa.—Analysis, 92% CaCOs, 
1.67% MgCOs, 75% thru 100 mesh; 
100% thru mesh; sacks, 5.0 
TUITE ccsesreene 

Jamesville, 
CaCO: 5; 
bags, 4.00; 









on” 





— Analysis, 89.25 
MgCOs; pulverize 
New Castle, CaCOQOs3, 1.4% 

MeCOs 35% rath “100 mesh, 84% 

thru 50 mesh, 100% thru 10 ‘mesh ; 

sacks, 4.75; bulk 

Walford, Pa.—Analysis, 50% thru 4 
mesh; 4.50 a paper ; bulk 

Watertown, sf Analysis, 96% 
CaCOs3 02% MgCO,; 90% thru 
100 mesh; bulk, 2.50; sacks.............. 

West Stockbridge, Mass., Danbury, 
Conn., North Pownal, Vt.—Anal y- 
sis, 90% CaCOz:— 50% thru 100 
mesh; paper bags, 4. 25—cloth, 4 4.75 
bulk . 

Alton, Til. — Analysis, 
0.1% MgCOs; 90% 
99% thru 200 mesh... sdesiaenniin 

Belleville, Ont.— Analysis, “90.9% 
CaCOs, 1.15% MgCOs —45% to 50% 
thru 100 mesh, 61% to 70% thru 50 
ORT? IIE snsccaresteoecessoecen 

Chasco, ES —_ Analy sis, 96. 12% CaCOs, 
2.5% MgCOs; 90% thru 100 mesh 
90% i 50 mesh... 

Detroit, Mich.—Analys 
7% Mec 75% thru 
2.50@4.78-—60% thru 

Marblehead, Ohio — Analysis, 
CaCOs, 14.92% MgCOs; 60% thru 
100 mesh; 70% thru 50 mesh; 100% 
thru 10 mesh; sacks....... sileddeesstladaecette 
Bulk 








97% CaCOsz, 
thru 100 mesh 





o 70 
200 

100 mesh 

83.54% 





mesh, 





Piqua, Ohio—70% thru 100 
DAME, See Ss Weare ce ncn 
90% thru 100 mesh; bags, 7.00; bulk.. 

Yellow Springs, Ohio — Analysis, 
96.08% CaCOs, 63% MgCOs3; 32% 
thru 100 mesh; 95.57%, 
6.00; bulk 

Cape Girardeau, 

aCOz, 3.5% 
PINE TEGO a cesnckcccmadinnnion 

Hot Springs, N. C.—50% 
mesh; sacks, 4.25; bulk... 

Knoxville, Tenn.—80% thru 100 mesh 
80% thru 200 mesh 

Bags 1.25 extra) 

Linville Falls, N. C.—+é Analysis, 57% 
CaCOs, — MgCOs;; 50% thru 100 
mesh; bulk 

Mountville, 


“mesh; 


sacked, 





"93% 
thru 


“Mo.—Analysis, 
MgCOs; 50% 


thru ‘100 





Va.— Analysis, 76. 60% 
CaCOz, 22.83% MgCO;—50% thru 
100 mesh; 100% thru 20 mesh; sacks 

Colton Calif.—Analysis, 95% CaC Os, 
3% MgCO;—all thru 20 mesh—balk 

Lemon Cove, Calif.—Analysis, 94.8% 
CaCOs, 0.42% MgCOs3; 60% thru 
200 mesh; sacks, §.25; bulk..... 


2.50 


3.50 


3.50 


2.50 


3.06 


3.00 


4.00 


3.00 


5.00 
8.00 


Agricultural Limestone 


(Crushed) 


Alton, Ill.—Analysis, 98% CaCOs, 0.1% 
MgCOs; 90% thru 50 mesh...............--- 


Bellevue, Ohio — —" 61.56% 
CaCOs, 36.24% MgCO % in, to 
dust, about 20% thru 100 mesh......... 

Bettendorf, Ta., and Moline, "e —97% 
CaCO3, 2% MgCOs; 50% thru 50 
mesh; 50% thru 4 cneth...... ahaa 


Buffalo, Ia.—90% thru 4 mesh.............. 
Cape Girardeau, Mo. — Analysis, 
aCOs, 3.3% MgCOs; 50% thru 4 
mesh 
90% thru 4 mesh, yd 
Chicago, iit.—Ansigee, 33.63% CaCOs, 








37.51% MgCOs; 90% thru 4 mesh...... 
Columbia, Ill., near East St. Louis— 
IE, “ND, cccecettecasccastnsiceaccnesesemnecton 
Elmhurst, Ill. — Analysis, 35.73% 
CaCOs, 20.69% MgCO:— 50% thru 
BUD I iiccnsitidie esis sinisidembeiiieabbaiaasceaiiaate 


Huntington “and ‘Bluffton, Ind.—Analy- 
MgCos; 


sis 61.56% CaCOs, 36.24% 
about 20% thru 100 mesh..... 


(Continued on next page) 








. 1.25@1.80 


1,25 


1.25 


Acricultural Limestone 
tinued from preceding page) 

Ind.— Analysis, 98% 

% thru 50 mesh 


Mo.—50% thru 100 mesh 
eA olumbia, Ill.—Analysis, 
O 


one 
54% CaCOs, 
thru 10 mesh; 


Greencastle 
CaCOs 
Kansas City, 


(a 
Analysis, 
99% 
mesh ecco ecee 
% in. to dust) .. ' 
—Analysis, 83.54% 
MgCOs; screenings, 
) mesh, 53% thru 50 
) mesh, 70% thru 50 
thru 10 mesh; sacks, 


I Analysis 94.41% CaCOs, 
COs; 33.6% thru 100 mesh, 
5 1.25@1.65 

id. = Aasizeis, 97.65% 

1.76% MgCOs, pulverized 


Mitchel nell 
aCOs 
limestone 1.50 
Montrose, Ia —90% thru 100 mesh 1.25 
Narlo, Ohio—Analysis 56% CaCOs, 
43% MgCOs, limestone screenings, 
thru 100 mesh; og thru 50 
mesh; 1 1% thru 4 mes 
Ohio (different points), 50% thru 100 
mesh; bulk ... ; 1 25@1.50 
River Rouge, Mich. — Analysis, 54% 
CaCOs, 40% MgCOs; bulk .80@1.40 
Stolle, Ill., near East St. ne on 
aE R.—Thru %-in. me 1.30 
Stone City, Ia. —Analysis, 98% “acs 
50% thru 50 mesh 75 
Toledo, Ohio—%-in. to dust, 20% thru 
100 mesh ‘ ieaiee 1..0 
Waukesha, Wis. No. 1 kiln dried... 2.00 
No. 2 Natural 
Alderson, W. Virginia—Analysis 90% 
CaCOs; 90% thru 50 mesh 
Cape Girardeau, Mo. — Analysis, 93% 
CaCOs, 3.5% MgCOs 
90% thru 4 mesh.. = 
Cartersville, Ga.—Analysis 66% “CaCOs, 
33% MgCO;—all passing 10 mesh.. 
Claremont, Va.—Analysis, 92% CaCOs, 
2% "MgCOs; 90% thru 50 mesh 
50% thru 50 mesh; Rad thru 4 
mesh; 50% thru 4 mesh 
Ft. Springs, W. Va. — Analysis, 90% 
CaCO:—90% thru 50 mesh 
Ladds, Ga.—50% thru 50 mesh 
Garnett, Okla.—Analysis, 80% te 
3% MgCos; 50% thru 50 mesh 
Kansas City, Mo., Corrigan Sid’g— 
50% thru 100 mesh; bulk 
Okla.—90% thru 4 mesh 





37% 


1.50@2.00 





Tulsa, 


Miscellaneous Sands 


Sili sand is quoted washed, 
ana unless otherwise stated. 
GLASS SAND: 
Berkeley Springs, 
Cedarville and South Vineland, N. 
Damp, 1.75; 
Cheshire, Mass. (damp).. 
Columbus, Ohio . 
Dunbar, Pa. (damp)... 
Falls Creek, Pa. 
Hancock, Md. —Damp, 1.50; dry. 
Klondike and Pacific, Mo 
Mapleton, ® en 
apleton Depot, Pa.—Damp, 2.00; dr 
Massillon, Ohio : — 
Michigan City, Ind. 
Mineral Ridge, Ohio.... 
Montoursville, Pa. 
Oregon, Il. .... 
Ottawa, II. 
Pittsburgh, Pa.—Dry, 4.00; 
Rockwood, Mich. 
Round Top, Md.. 
Sands, Pa 
San Francisco, Cal. 
St. Mary’s, Pa. . 
Thayers, Pa. .... 
Utica, Ill. siiasaacpiiuasiin 
Zanesville, Ohio .. 
FOUNDRY SAND: 
Albany, N. 


dried and 





2.25@ 


RK 











UNSUAUNDOWSONUUN 
ocoooomoocooouwmvu~eGuw 





MNWWNNWWNNNN, WNNNNNNNNI 


ig fine, coarse and brass mold- 
winter shipment)..............ccccccess 
Sand blast (kiln dried) 
Allentown, a5 —Core and molding fine 
Arenzville, Ill.—Molding fine 
Brass mok ling 
Beach City, O. — Core, 
screened 
Furnace lining 
Molding fine and coarse. 
Cheshire, Mass.—Furnace li 
ing, fine and coarse. 
Sand blast 
Stone sawing : 
Clevelan: O.—Molding coarse 
ee molding 
ing fine 


washed and 














1.25@1.50 





(Continued on next page) 
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Wholesale Prices of Sand and Gravel 


Prices given are per ton, f.o.b., at producing plant or nearest shipping point 


Washed Sand and Gravel 


Fine Sand, Sand, 
City or shipping point 1/10 in. % in. 
EASTERN: down and less 
Ambridge ant, So. 
Buffalo, N. 
Erie, Pa. 
Farmingdale, 
Hartford, Conn. 
Leeds Junction, 
Machias, N. Y 
Pittsburgh, Pa. . 
Portland, Me. .... 
Washington, D. C. 
(Rewashed, river) 


CENTRAL: 


Alton, IIl. 

Anson, Wis. 
Barton, Wis. 
Beloit, Wis. 
Citeago, Iii. ......... 
Cincinnati, Ohio .... 
Columbus, Ohio ... 
Des Moines, Iowa 


Gravel, Gravel, Gravel, 
1 in. 1¥% in. 2 in. 
and less and less and less 

yeienoetitt Pa. 


6 : 
Unwashed ballast, -50 ton 


Earlestead (Flint), Mich 60- 40, sieves, .85; pebbles, 95 


Eau Claire, Wis. 

Elkhart L ake, Wis. 

Ft. Dodge, Towa : 

Grand Rapids, Mich..... 

Hamilton, Ohio ... 

Hawarden, Iowa 

Hersey, Mich. 

Indianapolis, Ind. 

anesville, Wis. 

Mason City, Iowa.. 

Mankato, Minn. (pit rur) ; ‘ 
Milwaukee, Wis. : 1. 
Minneapolis, Minn. 3 ae 
Moline, Ill. . 0 1 
Riton, Wis. , o 5 
St. Louis, } , f£.0.b. cars 2( 1.45 
St. Louis, Mo., deliv. on job 2 
Summit Grove, Clinton, Ind. 
Terre Haute, Ind 
Waukesha, Wis 

Winona, Minn. ..... 


Dwwny ; ; : 
MACwm: ' 33 3 3 


NUL 


60@ .7 60@ 60@- 


CM a 
RSraua 


_ 
bo Go Na NI 
NO 


1.2 
(.05 ton discount 10 days) 

SOUTHERN: 
Atlanta, Ga. 7 os. 
Birmingham, Ala 1.48 all gravel 1.88 
Charleston, W. Va all gravel 1.50 : 65 
Estill Springs, Tenn ich 35 9 : +9 ‘ 
Ft. Worth, Texas 5 1.50@2.00 ) 1.50@2.00 
Jackson’s Lake, Ala......... —. 66 50@ .60 -50@1.00 
Knoxville, Tenn. . 1.00@1.50 
Lake Weir, Fia. ........... «< 
Macon, Ga. paiinta 
Memphis, Tenn. 
N. Martinsville, W. Va. 
New Orleans, La......... 
Roseland, La. ; 


WESTERN: 

Grand Rapids, Wyo 

Kansas City, Mo. .... 

Los Angeles, Calif............ ane i 
Pueblo, Colo. ‘ , “10* 30° aaa 
San Diego, Calif... siicabenaeiaias .50@ .70 .80@1.00 1.30@1. 
San pemasace, Calif eas 1.00 1.00@1.20 
Seattle, Wash. 00* 1.00* 1.00* 
Spring Valley, Calif. Secdscabbintn 70 80 1.40 


Bank Run Sand and Gravel 


? Fine sand, Sand, 
City or shipping point 1/10 in. ¥Y in. 

Atlanta, Ga. ; .30@ .40 .30@ .40 

Boonville, N. re .60@ .80 OS . tee 

Cape Girardeau, Mo........ River sand, 1.00 per yd. 

Cherokee, Iowa ......... .80 per ton—1.20 washed 

Dudley, Ky. (crushed sand). .00 90 

East Harttord, Conn. ; 

Elkhart Lake, Wis....... 

Estill Springs, Tenn. 

Fishers, N. . 

Grand Rapids, “Mich... 

Hamilton, Ohio . 

Hartford, Conn. < 

Hersey, Mich, .50 

Indianapolis, Ind. .... Mixed gravel for concrete work, 65 

Lindsay, Texas 

— Wis. Spssauianaies : 4 , 65@. ‘ 
ontezuma, Ind. Sesser Road gravel .50 per ton 

Pine Bluff, Ark Road gravel .50 

Rochester, N. Y 

Roseland, La. ... 

Saginaw, Mich., 

St. Louis, M 

Summit Grove, Ind. 

Waco, Texas 

Winona, Minn. 

a ee 





Gravel, a 
¥% in. 




















to.b. tees BAe é 1.30 1.30 1.30 
ELS 60% gravel, 40% sand, 1.55 
50 -50 


Clean pit run .60 
-95@1.20 (Crushed rock sand) 


ss Cubic yard. B Bank. L Lake. || Ballast. 
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Crushed Slag 


City or “i SP point 14 inch ¥Y% inch 


EAST : i down and less 
Buffalo, x 2.35 1,35 1.35 


E. Canaan, Conn....... .00 1.00 


Miscellaneous Sands 


¥% inch (Continued) 


and less 


1Y% inch 
and less 
: 1.35 1.35 
2.50 ao 1.25 


2% inch 
and less 


3 inch 
and larger 
1.35 Columbus, Ohio—Core 
Sand blast 
Molding fine .... 

Molding coarse 

Rrass molding .... 

San Francisco, Cal. (Washed 
dried)—Core, molding fine, 
sand and brass molding 
Direct from pit. 

—— lining, molding coarse, sand 
blast ... 
Stone sawing, 


-50@1.50 
3 59@5.00 
2.75 @3.00 
2 50@3.00 
2.50@3.00 


Eastern Pennsylvania 
and Northern New 
Jersey 2 1.5 

Easton, Pa. .......... 80 3 

. d is 
i.d 





1.20 
685 
Erie, Pa. 1. 
Emporium, Pa. 1.3 
Sharpsville and 
Middlesex, Pa. .. 
Western P ennsylvani a 
CENTRAL: 
Chicago, Ill 
Detroit, Mich. 
Ironton, O. . 
Steubenville, O 
Toledo, O. aes, 
Youngstown, Dover, 
Hubbard, Leetonia, 
Struthers, O. 
Steubenville, Lowell- 
ville and Canton, O 
SOUTHERN 
Ashland, Ky. ...... 
Birmingham, Ala. 
Ensley, Ala. 
Longdale, Goshen, Glen 
Wilton & Low Moor, 
Roanoke, Va 5 2 25 5 


S 1 15 
Lime Products 


(Carload Prices Per Ton F. O.B. iiiaiias Point) 


Ground Lump 
Chemical Burnt Lime Lime 


and 
roofing 

scisacenis 3.00 
West @3.5u 

1.70 oat 1.4 

1.50 : 1. 


wa 
oc 


All sizes, 
All sizes, 
1.80 .45 iF 
1.70 4 1. 
0 i 


50 


1.50, 


of tract 
0 > Chicago Yhavers. 
1.65, . 


Th Pa.—Core and trac 
- Detroit Furnace lining .... 
Molding fine and 
Utica, Ill.—Core 
Furnace lining .......... 
Molding coarse . 
Stone sawing .... 
Molding fine .... 


et en Nw 


Sabo dtotinin MNO 
MAAACS MAS 


Utica, Pa.—Core 
Molding fine 
DYABS TOIMINE  .csccaciscternincccss, 

Warwick, Ohio—Core, furnace lining 
moldings ; green, 2.00; dry 

, traction, dry.. 


molding fine 


Ohi Core 


n 
>) 

rm 

to 
” 


and coarse, tract 


Masons’ 
Hydrate 


Agricultural 
EASTERN 


Adams, Mass. 

Bellefonte, Pa 
uffalo, N. Y. 

Berkley, R. I 

Cassadaga, N. \ 

Chaumont, N. Y. 

Lime Ridge, Pa...... 

West Rutland, Vi 

West Stockbridge, Mass 

Williamsport. Pa 

York, Pa. (dealers’ price 

Zylonite. Mass 
CENTRAL: 

Cold Springs, O} 

Delaware, O 

Gibsonburg, 

Huntington, 

Luckey, Ohio 

Marblehead, 

Marion, Ohio 

Mitchell, Ind. 

Sheboygan, Wis 

White Rock, O} 

Woodville. O 
SOUTHERN: 

Erin, Tenn. .... 

El Paso, Tex 

Karo, Va. suis 

Knoxville, Tenn 

Ocala and Zuber 

Sherwood, Tent 

Staunton, Va. 
WESTERN: 

Colton. Calif 

Kirtland, N. M 

San Francisco, Calif 

Tehachapi, Calif. 
$100-Ib. "sacken : 

(a) 50-Ib. paper bags; 


terms, 
date 


30 days net: 
of invoice Burl I 


lap bags 


Miscellaneous Sands 
(Continued from preceding page) 


Delaware, N. J.—Mold 
Molding coarse 
Brass molding 

Dunbar, 


Dundee, 
traction 
Molding fine, brass 
75c for winter loading)- 
Molding coarse (plus 75c tor winter 
loadmeg,» 

Eau Ciaire, Wis.—vore............ 

Sand bias= . 


Falls Creek, Pa.—Molding, 
coarse 
Sand blast ... 
Traction 


Franklin, Pa.—Core . 
Furnace lining ... 
Molding fine 
Molding coarse 
Brass molding 

Greenville, I1l:—Mol ding coarse 

Joliet, Ill.—No. 2 mol 
loam for luting 
Bank run siaiesmiessaaaiens 

Kansas City, Mo.—Missouri River core 

Kasota, gy sawing 

Klondike, Pacific, Gray Summit, 
Molding fine and coarse ; 
Molding fine 


ing fine 


Pa.—Traction, 
O.—Glass, 


damp.... 
core, sand blast, 


molding “(plus 


fine and 











ding sand 


purposes; millec 


*180-Ib. net, price per barrel; 


NO NEN HN 
> wn 


180-Ib. net, non-returnable metal barrel; 
25¢ hao ton or 5¢ per bbl 


Hydrate Hydrate Blk. Bag Blk. 
7.00 2.90 


altur 


15.00 
15.00 


i Pe 
“§Paper . 


} 


d) 280-lb. bbl. net. 


Mapleton, Pa.—Glass, core, 
lining, eons fine and coarse; 
2.00, dry 

Massillon, 0.—Mok ial fine and 
furnace lining, core, traction 

Michigan City, Ind.—Core, traction 

Mineral Ridge, Ohio—Core, br 
ing (green) 

Furnace 


coarse; roohng 


furnace 
damp 


coarse, 


iss mold- 


and 


blast, 


molding fine 
sand, sand 
sawing (green) 

Traction 
Sand blast \arv 


lini ng, 
stone 
(green) 


Montoursvilie. Pa.—vore 


B: 

New L lexington, O.—Molding fine.......... 
Mold 
(.75 

Or regor 
S aad 
Stone 


ing coarse 
extra per ton for ‘winter loading) 
Ill.—Core 
blast . 
sawing 
Ottawa, I1!.—Core, molding, 
tion, roofing sand 
Brass molding 
Sand blast 
Stone sawing 
Furnace lining, molding coarse (crude) 
Ottawa, Minn.—All crude silica sand 
Rockwood, Mich.—Core 
Roofing 
Sand blast 
Round Top, 
Traction . 


, trac- 


Md.—Core, furnace  lining.. 


(All per 2000 Ib.) 


»N00Nr 
ete th 


discount for cash in 10 days from 


el ey 


NS 
ng 


Prices given 
lots only) 
point. 
Baltimore, Md. 

Ground talc 

Ground talc 

Cubes 

Blanks 


are per ton f. o. | 

producing plant, or nearest 
Crude talc 

(20-50 mesh), 

(150-200 me 


(per Ib.).. 
sworth, Ga.—Grinding 

ind tale (150-200 mesh) ; bags 
l steel workers’ crayons 


‘rude talc 
( (150-200 mesh), bulk 
Emeryville, N. Y.—200-325 
(double air floated), bags.. 
Glendale, Calif.—Ground 
200-mesh) 


mesh; 
~ (15 * 
(Bags extra) 
Ground (50-300 mesh). 
200 mesh 
. Y.—Ground tale (150- 
. bags 
Henry, Va.—Crude talc 
run) per 2000-lb. ton.. 
Ground tale (20-50 mes ssh), 
(150-200 mesh), bags 
Calif.—Ground tale _, ‘ 
CieOlGG. WERE) ccna 
Mertztown, Pa.—Ground tale 
mesh); bulk, 5.00; bags... 
(150-200 mesh); bulk, 7.00; bs 
Nat ral Bridge, N. Y.—Ground 
(150-200 mesh) bags...... a 
Rochester fenvtin, 
Ground 0-50 mesh), 
(Bags extra) 
Ground tale (150-200 mesh), 
(Bags extra) 
Vermont—Ground talc (20-50 mesh); _ 
yags 
Ground 
Waterburv. 


mesh), 


Hailesboro, 
mesh), 
(lump mine 


“Di ags re 


Los Angeles, 
mesh) 


ur tale 
and East 
tale (2 


bulk. 


tale (150-200 mesh) ; bags 8 
Vt. — Ground tale (20-50 
bulk RNS cidandovon 
(Bags 1.09 extra 
(150-200 mesh), bulk 
(Bags 1.00 extra) 
Pencils and stee) workers’ crayons, 
ner gras 1 


Ground tale 


Rock Phosphate 
Raw Rock 
Per 2240-lb. Ton 
et ge Tenn—B. P.L. 72% to 75% 
B.P.L. 65 % - wee 
Tenn.—B.P.L. 


Gor donsburg, 
o. b._ mines, 


Tennessee— 
unground Tenn. brown 
B 


“68% -72% 

long tons, 

rock, 72% 

Mt. Pleasant, Tenn.—Analysis, .65-.70 % 
B.P.L. (2000 Ib.).. 

Par is. Idaho.—2000 ib. mine 


0% 
/ 


BEL 


run, 


(Continued on next page) 


n carload 
shipping 


6.00@ 


4.25@ 
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Redfield. Mane 
Rives Junction, Mich 
Saginaw, Mich. 
San Antonio, 
South Dayton, 
Syracuse, N. Y 
f.o.b. cars .. 
Washington, D. Ce 


Roofing Slate 


(100 sq. 





ing prices are per square ft.) for Pennsylvania Blue-Gray Roofing Slate, f. o. b. 
Texas—Common 
Ohio 


Genuine Bangor, : 
(delivered at job)... 


Washington Big 
Bed, Franklin 
Big Bed 
$10.20 
10.20 
10.80 
10.80 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
11.10 
11.10 
9.30 


Mediums 
0 


..12.50@13. "50 

Genuine Rn 

Genuine Bangor 
Albion 
$8.40 
8.40 
8.70 
8.70 
9.00 
9.00 
9.00 
9.00 
8.70 
8.70 
8.70 
9.00 
8.70 
8.40 
8.40 
8.10 

Mediums 
$8.10 

8.40 ’ 3.75 

8.70 if 5.75 


Slatington 
Small Bed Ribbon 
$8.10 $7.50 

10 7.50 

40 
40 
70 
70 
70 
70 


NN 
woo 
oo 


Warehouse prices, carload lots at principal cities. 


Hydrate per Ton 
Finishing Common 
23.00 20.00 
. 22.00 16.25 
. 15.80 
é 18. 00 


ee 
ma. ... 
Ohio 


Atlanta, 
Baltimore, 
Cincinnati, 
Chicago, Ill 
Dallas, Tex. 

Denver, Colo 

Detroit, Mich. eaads ibid 
amens. CAs, - Mi cciscciccecnccs 
Minneapolis, Minn. (white).. 25.5 
Montreal, Que. 

New Orleans, La 

a. ee Re iy aE 
Philadelphia, Pa. 

St. Louis, Mo. . 

San Francisco, 
Seattle, Wash. 


40 


NIOONNIN 00000 


NO 
wo 
— a] 


NJ 00 00 90 00 00 00 00 G0 00 00 00 00 G0 GO 
~e* 
wn 


7.50 


Me aoe 
$5. 


less than pares Tete prs 20 squares or under. 19% additional charge will be made. 





19.20 





Calif... 


Harrisburg, Va.—Black (paper sacks? 


marble, bulk . 12.50 
Ohin NN@25.00 


tinued from preceding page) 


Ground Rock ¥ aerate 


Tenn.—B.P.L. 70% 
Per 2000-lb. Ton 
Fla. — Analysis, 50% to 65% 


" “Tenn.—B.P.L., 


(brown rock) 


Wales, 
Barton, 
B.P.L. 3.50@8.00 


60-65 %...... 5.00 @6.00 
12.00 





10.00 @12.00 
Milwaukee, Wis. ane 
New York, N. Y.—Red 

and yellow Verona .... 
Middlebrook, Mo.—Red 
Phillipsh’g, N. J.—Green 

strceon dash ...20.00 @ 22.00 
Poultney, Vt.—Slate 


5.00 @30.00 


32.00 


5.00 @30.00 


.00@20.00 


Atlanta, Ga. .. 
Cincinnati, Ohio. 
Chicago. Il. 
Dallas, Tex. 
Denver, Colo. 
Detroit, Mich. 


Lump per 180-lb. Barrel (net) 
Finishing Common 

1.85f 

10.75% 

1.40t 

2.50f 

2.70F 

18.25% 


" 'Tenn.—B. P.L. 68% to 72% 
65% (90% thru 200 mesh) 


5.50 
5.50 


7.50 
7.50 
760 
2.00 @20.00 


granules .... 
Red Granite, Wis... 
Sianx Falle S Be. 
Tuckahoe, N. Y. 
3.75 Whitestone. Ga.—White 
5.50 marble chips, net ton 
6.50 in bulk, f.o.b., bags 
12'%4c extra 





Mo 
Minn. 


2.40T 
1.40T 


Kansas City, 
Minneapolis, 
Montreal 
New Orleans, 
New York, N. 
Philadelphia. 
St. Louis, Mo 
San Francisco, 
Seattle, Wash. 
*Per 280 Ib. 
(net). tPer ton. 
apolis quotes brown 


~ 


( Anal 
and dried 
LL 


Pa. 


Calif. 


SW WN Ue DO! 


=e mt 


Florida Soft Phosphate 
Raw Land Pebble 


Per Ton 
mines, 


bbl. (net). Per 180-lb. bbl. 
Refund of 10c per bbl. Minne- 
common lump lime: Kelly 
Island white is $1.55, Sheboygan $1.45. New 
York quotes hydrated lime “on cars” in paper 
sacks; lump lime “alongside dealers’ docks” or 
“on cars.” 


Concrete Brick 


Prices given per 1,000 brick, f. o 
nearest shipping point. 


Florida—F. 0. b. long plant or 





Face 
00 @35.00 
21.75 
0@40.00 
00 @60.00 


Common 
Minn. 20.00 
Ala. 13.30 
‘f 16.00 


Appleton, 
Birmingham, 

Carpenterville, 
Easton, Pa. 16.00 
Eugene, Ore. . ...25.00 @ 26.00 19 @75.00 
Friesland, Wis. . 23.00 @2 .00@35.00 
Houston, Tex. 19 59 
Omaha, Neb. 30.00 @ 40.00 
Portland, Ore 5.99 @M69.NN 
Puyallt uD, 00 @75.00 
Rapid City. S. 25.00 @45.00 
St. Paul, Minn. 0.00 @ 37.00 
Salem, Ore. 35.00 @ 50.00 
Salt Lake City, Utah 35.00 @ 40.00 
Springfield. TN... 2 NNa@?5 00 
Wauwatosa, Wis 13.00 p14 ( 3.00 @75.00 
W atertown, Nee 18.00 @20 2.00 @35.00 
Winnipeg, Can. 18.00 26.00 





Portland Cement 


Current prices per barrel in carload lots, f. o. b. 
cars, without bags. 
Atlanta, Ga. 
Roston, Mass. 
Cedar Rapids, Iowa 
Cincinnati, Ohio 
Cleveland, Ohio . 
Chicago, Il. .... 
Dallas, Tex. 
Davenport, I 
Denver, Colo. 
Detroit, Mich. 
Duluth, Minn. 
Indianapolis, 
Kansas City, Mo 
Los Angeles, Calif 
Milwaukee, Wis 
Minneapolis, Minn. 

Montreal, Can. (sacks 20c extra)..............-. 
New Orleans, La. 

New York, N. Y 

Phoenix, Ariz. .. 

itts x >a. 

Buffalo, N. Y.... ase ay to 

Dayton, : San Francisco, 

Fl Paso Posies 0 St. Louis. Mo 

Grand a ee - St. Paul, Minn 

creme green and royal Lancaster, N. Y. Ohio 

gr t 10.00@16.00 16.00@18.00 Michigan City, Ind Wash 

Slat nules 8.00@ 9.00 Mi Iwaukee, Wis. (deli eas 
Granville, N. Y Minneapolis, Minn 3.0 VOTE—Add 40c per bbl 

slate granules 7.50 Plant City, Fila. ... ee , ** + warehouse. 


Genin Land Pebble 


Per Ton 
> (Fla.) District 
Ad 0 for sacks. 
Morristown, Fla.—26% phos. 
Mt. Pleasant, Tenn.—65-70% 


acid 


ic 16.00 
B.P.L.....5.00@ 6.00 


Fluorspar 
a er 
i 5% silica; 


1 Kentucky 


over calcium “17. 00@: 
i per ton 
mines 
over calcium 
silica; per ton 
Kentucky mines 


Ss an 20.00 
] 

t over 5% 
s and 


21.50 Ind. 


Sand-Lime Brick 


Prices given per 1.000 brick f. o. b. plant or 
nearest shipping point, unless otherwise noted. 
Rarton, Wis. 
Boston, Mass. 


Special Aggregates 


I'rices are per ton f. 
shipping point 
City or shipping point 
Chicago, I1l.—Stucco 
chips, in sacks f.o.b 
quarries 


Md. — Green; 


o. b. quarry or nearest 


Terrazzo Stucco chips 


17.50 


caeacmabiaantce 7.00 7.00 
, Pa.—Evergreen, 
Toledo, 
Seattle, 


MVNWNE YF HRWHYNHKO WK NVYNVNNNONNNNNWN 


vered) 


for bags. 








Plaster Board Wallboard, 
144x32x36" ¥%x32x36" ¥%x32 or 48" 
Weight Weight Lengths 
1500 Ib. 1850 lb. 6’-10’, 1850 

Per M Per M 


Gypsum Products— CARLOAD PRICES PER TON AND PER M SQUARE FEET, F. O. B. MILL 


Cementt 
Agri- Stucco*® and 

Ground cultural Calcined Gauging 
Gypsum Gypsum Gypsum rary 
6.00 6.00 3.00 
aes 
10.00 
10.00 


Crushed 


Rock 


Wood 
Fiber 


White§ 
Gauging 


Trowel 
Finish 


Keene’s 
Cement 


Sanded 
-laster 


19.50 


10.00 
10.00 


3.00 6.00 
6.00 
5.00 
6.00 
6.50 
6.00 


10.00 
10.00 
10.50@11.50 
ann 
10.00 
me putin 16.40 
5.50 7.00 13.50 
Re tur asthe Tene Raei: 15¢ each, $3.00 per ton: 
in bulk 25c¢ per ton less; 
nal: ||Bulk; 


ar 
Winnipes 15.00 
NOT Paper Bags, 
Mt tBond plaster $1.50 per ton additional ; 
(a) Includes sacks. 


$1.00 per ton extra 


+Sanded Wood Fiber $2.50 per ton additional; §White Moulding 50c pes 
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Incorporations 





The Missouri Red Granite Co., St. Louis, Mo., 
has been incorporated for $50,000 by J. M. Brod, 
Jr., G. F. Welsh and others. 


The Charlottsville Soapstone Corp., Charlotts- 
ville, Va., has been incorporated for $100,000 by 
A. S. Billing, president, and F. S. Irvine, secre- 
tary. 

The Salisbury Granite Corp., Salisbury, N 
has been incorporated for $50,000 by P. A. 
enborn, M. De Fraley and others. 


Fe oN 
NV all- 


The Incorporated Gravel Co., Dallas, Texas, has 


been incorporated for $2100 by E. R. Cantrell, 
A. E. Doss and E. Corenbleth. 


The Hadkin Gravel Co., Lilesville, N. C., has 
been incorporated for $50,000 by Osborne, C. 
H. Roberts and T. T. Patterson, all of Char- 
lotte, N. C 

The McLoon Ste. Genevieve Limestone Co., 
Ste. Genevieve, Mo., has been incorporated for 
$15,000 by T. B. Strangham, P. McLoon and 
F. L. McLoon. 

The Midcoast Rock Co., Santa Barbara, Calif., 


has been incorporated for $100,000 to operate a 
quarry, by T. Degman, A. W. Belmont and 
F. 


J. Richards, all of Santa Barbara. 
The Natstone Brooklyn Corp., a sand and 
gravel plant, Brooklyn, N. Y., has been incor- 


porated by J. L. Watson, F “H. Butehorn and 
x 


E. Halle, “Manhattan. 


The Stevens Creek Gravel Co., Cupertino, 
Calif., has been incorporated for $10,000 


The Anderson Sand Co., Inc., has been in- 


corporated for $2,000 at Mobile, Ala., by O. 
Anderson and others. 

The American Crushed Rock Co., White Sul- 
phur, Ohio, has been incorporated by A. S 


Hicker, H. Schmitt, A. C. 
W. B. Stewart. 

The Ashland Sand and Gravel Co., Boyd, Ky., 
has been incorporated for $100,000 tw G. A. 
Northcutt, Huntington, W. Va., W. P. Wheeler 
and J. C. McLester, Ashland. 


Dustin, C. Follett and 


The Buffalo, Indiana Stone Corp., Buffalo, 
N. Y., has been incorporated for $20,000 by R. 
H. Tifft, J. E. Johnson and E. L. H. Nash. 


The American Sand Co., Turner, Kans., has 
been incorporated for $100,000 by H. B. Thomp- 
son, O’Brien and L. W. O’Brien. 

The Seymour Trap Rock Co., Wilmington, Del., 
has been incorporated for $500,000. 

The Ladwig Sand and Gravel Co., Milwaukee, 
Wis., has been incorporated for $25,000 by O. 
Ladwig, O. Ladwig, Jr., and W. Ladwig. 

The Alessandro Petrillo Co., Wilmington, 
has been incorporated for $100,000 
quarries. 


Del., 
to operate 





Quarries 





The Cassady-Grey Granite Co., Llano, Tex., 
is erecting a large cableway at its quarry to be 
used for hoisting heavy stone from the pit, and 
will have a lifting capacity of 15 tons. 


Little Rock, Ark.—The stone crushing plant 
of the Greenville Stone and Gravel Co., Willi- 
ford, is shut down awaiting sufficient railroad 
cars to take care of its output. 

The Tennessee Quarry Co., Knoxville, Tenn., 
has increased its capital stock to $25,000. 


The Mineral Potash Corp., care of J. P. An- 
drews & Co., 514 Brisbane building, Buffalo, is 
planning the installation of crushing and grind- 
ing machinery, tramway, air compressors and 
other equipment at its feldspar properties, in- 
cluding complete quarry equipment. A fund of 
$300,000 is being provided for the installation. 

Puxico, Mo.—F. Essen, Clayton, and W. A. 
White, Louisville, Ky., appeared before the Blue 
Sky Department for a permit for the Continental 
Rock Asphalt Co. of Kentucky, to sell $50,000 of 
its stock in Missouri. The company proposes the 


manufacture of road materials. 





Vancouver, B. C.—The Granite Island Quarries, 
Ltd., near Argyle is making extensive improve- 
ments at its plant and will begin operations 
earlier than usual in anticipation of a busy season; 
150 extra horsepower has been added to its motor 
equipment and a 25-ton derrick. 

The Indiana Limestone Quarrymen’s Associa- 
tion has compiled figures showing shipments for 
limestone trom Indiana quarries during 1922 
totaled approximately 9,000,000 cu. ft., the heav- 
iest volume of business since 1912. The cutting 
plants throughout the entire producing region 
are now operating at capacity; plans are being 
made to i 


resume Quarry operations; prices are 
stable, and the outlook is bright for the imme- 
diate future. 

Ellettsville, Ind.—Work at the Indiana Oolitic 


Limestone Quarry is progressing rapidly and the 
grading for the two-mile switch is about com- 
pleted. A large amount of stone has been quar- 
ried and when the switch is completed will be 
ready for shipment. 

Delphos, Ohio.—The Limestone Quarries Co. 
is removing the earth surface from a 12-acre 
tract of land where its new quarry will be just 
south of the Clover Leaf railroad. 

The Tennesse Quarry Co., Knoxville, Tenn., 
has increased its capital from $10,000 to $25,000. 
Incorporators are L. C. Gunters, S. P. Frost, C. 
H. Armstrong, B. McGee and W. S. Roberts. 

Colorado Springs, Colo.—The Beaver Construc- 


tion Co., Denver, has opened its plant here and 
installed a large crusher with a capacity of 250 
tons per day. The stone is being used for road 


building in the state. 


The Lake Shore Stone Co., Milwaukee, Wis., 
re-elected president, G. A. West; vice-president, 
C. F. Pfister; secretary, L. Quarles; treasurer, 
A. a. Blair. 

The Monmouth Stone Co., Monmouth, IIl., will 
start operation at its plant near Gladstone. The 
company has orders for more than 110,000 tons of 
stone to be used on the state road at Gladstone 
and other places. 

Hagerstown, Md.—The Potomac Valley Stone 
and Lime Co. has sold to the Keystone Lime Co. 
165 acres of land along the Potomac river for 
$60,000. 

Dudley & Orr, El Paso, Texas, are erecting a 
quarry at Tiffin, estimated to cost $70,000. Ene 
company has a contract to supply 270,000 cu. yd, 
of crushed rock to the Texas & Pacific for ballast- 
ing. Deliveries in the next three years will prob- 
ably amount to $500,000. 


Samuel Given, operating quarries at Howell- 
ville, Pa., has purchased an additional 30 acres 
of limestone and will construct two large lime 


kilns. 





Phosphate Rock 





The Columbia Phosphate — Co., Wilming- 
ton, Del., has been incorporated for $100,000. 
Bartow, Fla.—The Lakeland Phosphate Co.’s 
drying plant was damaged by fire recently to the 
extent of $50,000, partially covered by insurance. 
Columbia, Tenn.—Phosphate rock in large quan- 
tities and of excellent quality has been discovered 
on the farm of John Sneed, near Enterprise. 
Seven shafts have been sunk and in every instance 
a fine grade of phosphate has been found and the 
veins are unusually thick. Mr. Sneed will erect 
a plant, and a spur track two miles long will be 
laid to the railroad. . 





Cement 





Waco, Texas.—An inspection of a tract of 
land near here owned by the Southwestern Port- 
land Cement Co., consisting of 200 acres, has just 
been made by officials of the company. The 
company intends to erect a plant at this location 
at a cost of approximately $1,500,000. Work will 
begin shortly. The ground which the company 
owns here is said to contain a practically inex- 
haustibile supply of limestone rock. 

The Columbia Cement Co., Concord building, 
Portland, Ore., proposes to establish the largest 
cement plant west of the Mississippi river. 
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The Great Western Portland Cement (po 
Kansas City, Mo., announces it will 1 ware. 
house at Mildred, large enough to | storage 


space for 200,000 bbl. of cement. 


The Signal Mountain Portland Cx 
Chattanooga, Tenn., will be ready 
about April, according to an ann 
an official of the company. The r 
have a capacity of about 300 bbl. of 
and expects to produce about 2500 bb! 
it gets up to production. The plant is 
to cost $2,000,000. 


The Hermitage Portland Cement Co., Chatta. 
nooga, Tenn., has let a contract for a 2000-bbl, 





estimated 


plant. J. C. Vance is president and R. T. Miller 
Chicago, Ill., is general manager. ’ 

Allentown, Pa.—The stockholders of the Le. 
high Portland Cement Co. will increa its cap: 
ital stock from $18,000,000 to $25,000,000. Di- 
rectors elected: Gen. H. C. Trixler, E. M Young, 


G. K. Mosser, Allentown; J. 
Pa.; A. Y. Gowen, Chicago. 
The Clinchfield Portland Cement Co., 
Va., has arranged for an increase in 
$2,000,000 to $3,000,000 for general es 


Dormor 





The Gonzales Cement Works, Gonzales, 


Texas, 
are housed in a new factory and new machinery 


is being installed. 


Milwaukee, Wis.—The Western I 


ment Co. has been awarded a contrac 








10,000 
bbl. of cement at $2.80 per bbl. by W. R. Calla- 
han, city purchasing agent. This price is 4 
cents above the figures of a year ago and is 
caused by the brisk demand. 

The American Cement Plaster Co., Ft. Dodge, 


Kans., recently had a fire at its plant causing a 
loss of $200,000. 


The Canada Cement Co., Ltd., Mor 











annual report shows a surplus of c assets 
and investments of $6,011,862.71, of w $2,289,- 
430.13 is in bonds and $1,216,276.99 1s The 
directors report that business was not satisf y 





the total consumption of cement bein 
than normally used in Canada. Cor 
there are five other companies produci 
in Canada, the directors feel that the y 
ness was as satisfactory as could be ex; 


Bakersfield, Cal.—Plans for a $3,000,000 ce- 
ment plant at Tehachapi are being discussed by 
the civic commercial association. The proposal 
came through A. M. Frost, of the San Joaquin 
Light and Power Corp., Fresno. It is said the 
plant will be constructed by the Henry Cowell 
Lime and Cement Co., which owns a large lime 
deposit near Tehachapi. 











The Lehigh Portland Cement Co.’s plant at 
Metaline Falls, Wash., is operating at full ca- 
pacity and will continue its output of 2000 bbl. a 
day throughout the season. 


Sheffield, Ala—S. W. Kendall, Meridian, Miss., 
and others, will establish a large cement plant 
here. It will be built in two units, each having 
a daily capacity of 2000 bbl. A lime kiln will 
also be built. The properties will represent an 
investment of approximately $1,000,000 and the 
plant will employ about 1000 men. It is esti- 
mated the cement plant will be completed by 
July 1, and the lime kiln in a short time 


The Laramie Cement Plaster Co., Laramie, 
Wyo., which has been shut down for a short 
while, has resumed operation. 


Sweetwater, Tex.—The Universal Gypsum Co., 
Chicago, has purchased a bed of gypsite near 
Rotan for $80,000. According to plans announced 
by C. E. Williams and J. Henry, Chicago, 
work of building a plant for the manufacture 0 
cement, plaster and wall board will begin shortly. 





Sand and Gravel 





Evansville, Ind.—The county commissioners of 
Posey county have awarded the contract for gravel, 
for gravel road repair for the year to the Evansville 
Sand and Gravel Co., at a lower price than that 
of last year. The price of gravel delivered at 
Mt. Vernon will be $1 per yard. The Mt. Vernon 
plant of the Evansville Sand and Gravel Co. has 
resumed operations after being closed down sev- 
eral weeks. 
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MOTO-VIBRO SCREEN 
Has STINGING, Evenly Distributed VIBRATION 


No Motor Generator—No Complications—No Auxiliaries—No Adjustments—No Dead Areas—No Dan- 
gerous Wire Stretching—No Destructive Flexing 


1800 VIBRATIONS PER MINUTE 


Simple, Durable, Accessible Unit Construction—Screens Anything Screenable, Coarse or Fine 


SELF CONTAINED—ELECTRICALLY OR BELT OPERATED 
40 Years of Screening Experience Back of It 


SOLD ON TRIAL AGAINST ANY COMPETITOR 


Let the Best Screen Win 


PRICE ABOUT ONE-HALF THAT OF OTHERS 


| STURTEVANT MILL CO. 2%*%! Boston, Mass. 
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AIR COMPRESSORS 


Sullivan Machinery Co., Chicago, Ill. 


Worthington Pump & Mach. Corp., New 
York City, N. Y. 
AIR SEPARATORS 
Robert M. Gay Co., New York City, N. Y. 


AERIAL TRAMWAYS 
Interstate Equip. Co., New York, N. Y. 


AUTOMATIC WEIGHERS 
Schaffer Eng. & Equip. Co., Pittsburgh, 
Pa. 


BAGS AND BAG MACHINERY 
Jaite Co., The, Jaite, Ohio. 

BALLS (Tube Mill, etc.) 
Fuller-Lehigh Co., Fullerton, Pa. __ 
Hardinge Co., New York City, N. Y. 

BELTING 


The Cincinnati Rubber Mtg. Co 
nati, Ohio. : 
New York Belting and Packing Co., New 
York City. 
Robins Conveying Belt Co., 

City, N. Y. 
BELTING (Steel Conveying) _ 
Sandvik Steel Inc., New York City, N. 
BELT FASTENERS 
Crescent Belt Fastener Co., New 
City, N. Y. 
Fiexible Steel Lacing Co., Chicago, Il. 
BELT LACINGS 


Flexible Steel Lacing Co., Chicago, Il. 


BINS 
Link-Belt Co., Chicago, IIl. 
Weller Mfg. Co., Chicago, Ill. (storage) 


BIN GATES 
Allis-Chalmers Mfg. Co., 
Wis. 
Bacon, Earle C., Inc., New York City. 
Link-Belt Co., Chicago, Ill. 
Sturtevant Mill Co., Boston, Mass. 
Traylor Eng. & Mfg. Co., Allentown, Pa. 
Webster Mfg. Co., The, Chicago, III. 
Weller Mfg. Co., Chicago, IIl. 
BOILERS 
Edge Moor Iron Co., Edge Moor, 
BLASTING SUPPLIES 
Atlas Powder Co., Wilmington, Del. 
Du Pont Powder Co., Wilmington, 
Ensign-Bickford Co., Simsbury, Conn. 
Grasselli Powder Co., Cleveland, Ohio. 


, Cincin- 


New York 


York 


Milwaukee, 


Del. 


Del. 


Hercules Powder Co., Wilmington, Del. 
BRICK MACHINERY 

Shope Brick Co., Portland, Oregon : 

Thayer Co., L. V., New York City, N. Y. 


BUCKETS—Elevator 


American Manganese Steel Co., Chicago 


Heights, I11. 
Hendrick Mfg. Co., Carbondale, Pa. 
Link-Belt Co., Chicago, IIl. 
Orton & Steinbrenner, Chicago, III. 
Tavlor-Wharton Iron & Steel Co., 
Bridge, N. J. 
Webster Mfg. Co., The, Chicago, II. 


High 
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BUCKETS 

Atlas Car & Mfg. Co., Cleveland, Ohio. 

Clyde Iron Works, Duluth, Minn. 

Industrial Works, Bay City, Mich. 

Jeffrey Mfg. Co., Columbus, Ohio. 

Lidgerwood Mfg. Co., New York City, 
N.Y. 


McMyler Interstate Co., Cleveland, Ohio. 

Penn Fdy. & Mfg. Co., Reading, Pa. 

The Byers Machine Co., Ravenna, Ohio. 
CABLEWAYS 

Clyde Iron Works, Duluth, Minn. 


Interstate Equip. Co., New York, N. Y. 
Lidgerwood Mig. Co., New York City, 
N. Y 


Link-Belt Co., Chicago, Ill. 

Macwhyte Co., Kenosha, Wis. 

McMyler Interstate Co., Cleveland, Ohio. 

Mundy Hoisting Engine Co., Newark, 
N. J. 


CALCINING MACHINERY 
Ehrsam & Sons Co., J. B., Enterprise, 
Kans. 
— Eng. & Equip. Co., Pittsburgh, 
a. 


CARS—Quarry and Industrial 
Atlas Car & Mfg. Co., Cleveland, Ohio. 
Easton Car & Constr. Co., Easton, Pa. 
Koppel Industrial Car and Equipment Co., 

Koppel, Pa. 
Penn Fdy. & }ifg. Co., Reading, Pa. 
Worthington Pump & Mach. Corp., New 

York City, N. Y. 

CAR PULLERS 

Dodge Mfg. Co., Mishawaka. Ind. 
Link-Belt Co., Chicago, IIl. 
Mining Machine Co., Mountville, Pa. 
Weller Mfg. Co., Chicago, Il. 


CASTINGS 
Kramer Bros. Fdy. Co., Dayton, Ohio. 
Nortmann-Duffke Co., Milwaukee, Wis 


CEMENT MACHINERY 
Allis-Chalmers Mfg. Co., Milwaukee, 

Wis. 
Hardinge Co., New York City, N. Y. 
CEMENT MILL CONTRACTORS 

Buckbee Co., J. C., Chicago, IIL. 


CHAIN 
Carroll Chain Co., The, Columbus, Ohio. 
Morse Chain Co., Ithaca, N. Y. 
Taylor-Wharton Iron & Steel Co., 
Bridge, N. J. 
CONVEYORS AND ELEVATORS 
C. G. Buchanan Co., Inc,, New York City, 
ie 
Caldwell, H. W., & Son Co., Chicago, III. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link-Belt Co., Chicago, IIl. 
Smith Eng. Works, Milwaukee, Wis. 
— Conveying Belt Co., New York 
ity. 
Sturtevant Mill Co., Boston, Mass. 
W. Toepfer & Sons Co., Milwaukee, Wis. 
Universal Road Mach. Co., Kingston, 


High 


N. Y. 
Webster Mfg. Co., The, Chicago, II. 
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COUPLINGS 
Knox Mfg. Co., Philadelphia, Pa 


CLUTCHES 
Dodge Mig. Co., Mishawaka, Ind. 
W. A. Jones Fdy. & Mach. ¢ 
Ill. 
CRANES—Crawling Tractor 
Industrial Works, Bay City, Mich. 


CRANES—Locomotive, Gantry 

Clyde Iron Works, Duluth, Mint 

Erie Steam Shovel Co., Erie, Pa. 

Industrial Works, Bay City, Mich. 

Koehring Co., Milwaukee, Wis 

Link-Belt Co., Chicago, III. 

McMyler-Interstate Co., Cleveland, Ohio. 

Ohio Locomotive Crane Co., Bucyrus, 
Ohio. 

Orton & Steinbrenner, Chicago, III. 

Osgood Co., The, Marion, Ohio. 

The Byers Machine Co., Ravenna, Ohio, 
CRUSHERS AND PULVERIZERS 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

American Pulverizer Co., St. 

Austin Mfg. Co., Chicago, II. 

Bacon, Earle C., Inc., New York, N. Y. 

Buchanan Co, Inc. C. G., New York, 
Me 

Ehrsam & Sons Co. J. B., 
Kan. 

Fuller-Lehigh Co., Fullerton, Pa. 

Good Roads Machinery Co., 
Square, Pa. 

K. B. Pulverizer Co., New York, N. Y. 

McLanahan-Stone Mach. Co., Hollidays- 
burg, Pa. 

Morgan Engineering Co., The Alliance, 
Ohio. 

New Holland Machine Co., New Holland 
Pa. 

Pennsylvania Crusher Co., Philadelphia, 
Pa. 

Raymond Bros. Impact Pulv. Co., Chi- 
cago, IIl. 

Robins Conveying 
City, N. Y. 

Smidth & Co., F. L., New York, N. Y. 

Smith Eng Works, Milwaukee, Wis. 

Sturtevant Mill Co., Boston, Mass. 

Traylor Eng. & Mfg. Co., Allentown, Pa. 


Chicago, 


Louis, Mo. 


Enterprise, 


Kennett 


Belt Co., New York 


Universal Crusher Co., Cedar Rapids, 
Iowa. 
Universal Road Mach. Co., Kingston, 


i: Xs 

Webb City & Carterville Fdy. and Mach. 
Wks., Webb City, Mo. ; 

Worthington Pump & Mach. Corp., New 
York City, IN. -Y. 
CRUSHER — 

tee 

American Manganese Steel Co., Chicago 
Heights, IIl. 

Taylor Wharton Iron & Steel Co., High 
Bridge, N. J. 


CLUTCHES 
Link-Belt Co., Chicago, IIl. 
Webster Mfg. Co., The, Chicago, IIl. 
Weller Mfg. Co., Chicago, II. 
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This Crusher Was Tested 
For Three Years 
With Hard Granite 





The first Worthington Superior McCully 
Crusher was tested for three years before it 
was offered for sale. It was a new type of 
gyratory at that time (1909) and Worthington 
felt that three years of crushing hard granite 
was a necessary test before any one could be 
absolutely sure the crusher would do its work 
properly. 


The fact that there are now over three 
hundred Worthington Superior McCully 
Gyratory Crushers in operation, shows that 
this policy of ‘“‘test first, then market’ has 
been appreciated by those who use crushers. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices; 115 Broadway, New York City 
Branch Offices in 24 Large Cities 


SUPERIOR McCULLY CRUSHER 
Special Features 
Shaft 60 per cent. stronger than in 
standard gyratories. 
Spider Hub absolutely rigid. 


Improved dust collar keeps bottom 
shell clean. 


PRODUCTS OF THE POWER AND 
MINING WORKS 





New 


>SC 


icago 





Gear pump floods eccentric and 
gearing with oil—longer life. 

Cut steel gear and pinion—less 
wear—less friction. 

Has low maintenance cost. 








Deane Works, Holyoke, Mass. 
High Blake & Knowles Works 


East Cambridge, Mass, LLL LLL Lad LL RO 


Worthington Works 
Harrison, N. J. 
Laidlaw Works, Cincinnati, Ohio. 


{pan 
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Jaw Crushers 

Apron Feeders for Jaw 
Crushers 

Screens 

Bucket Elevators 

Tube Mills 

Dryers and Coolers 

Crushing and Cement 
Mill Machinery 


Ue ee 
YYW STDS IIS 
: WOE SS Of ny, 
Y 


ZZ SANE 
LO ies won Sy 13/515) 8/9) 


Rotary Kilns 
Gyratory Crushers 
Crushing Rolls 
Ball Mills 

Rod Mills 
Woodbury Jigs 
Converters 

Blast Furnaces 
Mining Equipment 
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Gas Engine Works, Cudahy, Wis. 
os Power & Mining Works 
—— WOE 
Se NTN Cudahy, Wis. 
Te Se ine Snow-Holly Works 
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DERRICKS EXCAVATORS—Dragline Cableway HYDRATING MACHINERY 
American Hoist & Derrick Co., St. Paul, Link-Belt Co., Chicago, II. Atlas Car & Mfg. Co., Cle. d, Ohio 

Minn. Northwest Engineering Co., Chicago, Ill. Glamorgen Pipe & Fdy. C ncehburg 
Clyde Iron Works, Duluth, Minn. Sauerman Bros., Chicago, III. Va. 

Lidgerwood Mfg. Co., New York City, Kritzer Co., The, Chicago, II! 

N. Y. _ — . EXPLOSIVES Miscampbell, H., Duluth, Minn 
Mundy Hoisting Engine Co., Newark, Atlas Powder Co., Wilmington, Del. Schaffer Eng. & Equip. Co., Pittsburgh, 
a ae be : : Du Pont Powder Co., Wilmington, Del. Pa. 

The Byers Machine Co., Ravenna, Ohio. Grasselli Powder Co., Cleveland, Ohio. W. Toepfer & Sons Co., Milwaukee, Wis, 


DIPPER TEETH 


American Manganese Steel Co., Chicago 
Heights, Lill. 


DREDGES 
Osgood Co., Marion, Ohio. 
DRILLS 
Armstrong Mig. Co., Waterloo, Iowa 
Sanderson Cyclone Drill Co., Orrville, 
Ohio. 


Sullivan Machinery Co., Chicago, IIl. 


DRYERS 


American Process Co., New York City. 

McGann Manufacturing Co., Inc., York, 
Pa. 

Vulcan Iron Works, Wilkes-Barre, Pa. 

Weller Mfg. Co., Chicago, III. 

Worthington Pump & Mach. Corp., 
York City, N. Y. 


DUST COLLECTING SYSTEMS 


New 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 
Rubert M. Gay Co., New York City, N. Y. 
DYNAMITE 


Atlas Powder Co., Wilmington, Del. 


Du Pont Powder Co., Wilmington, Del. 
Grasselli Powder Co., Cleveland, Ohio. 
Hercules Powder Co., Wilmington, Del. 


ENGINES (Gasoline and Kerosene) 


Climax Engineering Co., Clinton, Iowa. 


ENGINES—Steam 
Morris Mach. Works, Baldwinsville, N. Y. 


ENGINES—OwW 


Kahlenberg Bros. Co., Two Rivers, Wis. 
Power Mfg. Co., Marion, Ohio. 


ENGINEERS 
Bacon, Earle C., Inc., New York, N. Y. 
Buckbee Co., J. C., Chicago, IIl. 
C. G. Buchanan Co., Inc,, New York City, 
Ne Y. 
Ehrsam & Sons Co., J. B., Enterprise, 
Kans. 
R. W. Hunt & Co., Chicago, Il. 
Smidth & Co., F. L., New York, N. Y. 
—" Eng. & Equip. Co., Pittsburgh, 


a. 
Webster Mfg. Co., The, Chicago, III. 
EXCAVATORS 


Erie Steam Shovel Co., Erie, Pa. 
Koehring Co., Milwaukee, Wis. 


Northwest Engineering Co., Chicago, III. 


Schofield-Burkett Co., Macon, Ga. 


Hercules Powder Co., Wilmington, Del. 


FUSES (Detonating and Safety) 
Ensign-Bickford Co., Simsbury, Conn. 


GAS PRODUCERS 
McGann Manufacturing Co., Inc., York, 
Pa. 
Morgan 
Mass. 


Construction Co., Worcester, 


GEARS 
American Manganese Steel Co., 
Heights, IIl. 
Caldwell, H. W., & Son Co., Chicago, II. 
Dodge Mfg. Co., Mishawaka, Ind. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link-Belt Co.. Chicago, [Il. 
W. A. Jones Fdy. & Mach. Co., Chicago, 
Ill. 


Chicago 


GENERATORS 
Burke Electric Co., Erie, Pa. 


GRATES 
Kramer Bros. Fdy. Co., Dayton, Ohio. 


GREASE 


Keystone Lubricating Co. The, Philadel- 
phia, Pa. 


GRIZZLIES 
Robins Conveying Belt Co., N. Y. City, 


GYPSUM AND GYPSUM-PLASTER 
PLANTS 
J. B. Ehrsam & Sons Mfg. Co., Enter- 
prise, Kan. 


HOISTS 

Clyde Iron Works, Duluth, Minn. 

American Hoist & Derrick Co., St. Paul, 
Minn. 

J. S. Mundy Hoisting Engine Co., New- 
arc; N. J. 

Lidgerwood Mfg. Co., New York City, 
Ny 


Link-Belt Co., Chicago, III. 

The Byers Machine Co., Ravenna, Ohio. 
Thomas Elevator Co., Chicago, IIl. 
Vulcan Iron Works, Wilkes-Barre, Pa. 
Weller Mfg. Co., Chicago, III. 


HOSE—Water, Steam, Air Drill, 
Pneumatic Tool 


New York Belting and Packing Co., New 
York City. 

Robins Conveying Belt Co., New York 
City, N.Y. 

The Cincinnati Rubber Mfg. Co., Cincin- 
nati, 


Ohio. 


HYDRAULIC DREDGES 


Morris Machine Works, Baldwinsville, 
Ns Ss 


INSULATION—Heat 


Celite Products Co., Chicag ll 
KILNS 
Worthington Pump & Mach. Corp., New 


York City, N. Y 
LIME HANDLING EQUIPMENT 
Link-Belt Co., Chicago, Ill. 


Webster Mfg. Co., The, Chicago, III. 
Weller Mfg. Co., Chicago, III. 


LIME KILNS 
Glamorgan Pipe & Fdy. Co., Lynchburg, 
Ta 


McGann Manufacturing Co., Inc., York, 
a. 
Vulcan Iron Works, Wilkes-Barre, Pa. 


LOADERS AND UNLOADERS 
Erie Steam Shovel Co., Erie, Pa. 
Industrial Works, Bay City, Mich. 
Jeffrey Mfg. Co., Columbus, Ohio. 
Link-Belt Co., Chicago, IIl. 

Orton & Steinbrenner, Chicago, III. 


LOCOMOTIVES 
Adamson Motor Co., Birmingham, Ala. 
Baldwin Locomotive Works, The, Phila- 
delphia, Pa. 
Fate-Root-Heath Co., Plymouth, Ohio. 
Hadfield-Penfield Steel Co., Bucyrus, 
Ohio. 
Ironton Engine Co., Ironton, Ohio. 
a Locomotive Works, New York, 
Y, 


Vulcan Iron Works, Wilkes-Barre, Pa. 

Whitcomb Co., Geo. D., Rochelle, Il. 
LOCOMOTIVE CRANES 

McMyler Interstate Co., Cleveland, Ohio. 


LUBRICANTS 
Keystone Lubricating Co. The, Philadel- 
phia, Pa. 
MACHINE SHOP EQUIPMENT 
Sullivan Machinery Co., Chicago, Ill. 


MILLS (Grinding, etc.) 
Fuller-Lehigh Co., Fullerton, Pa. 
Hardinge Co., New York City, N. Y. 
Kent Mill Co., Brooklyn, N. Y. 
Sturtevant Mill Co., Boston, Mass. 


MOTORS, ELECTRIC 
Burke Electric Co., Erie, Pa. 


MOTOR TRUCKS 
Traylor Eng. & Mfg. Co., Allentown, Pa. 
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310 Chestnut Street 


Armstrong Manufacturing Company 


Waterloo, Iowa, U. S. A. 








“All-Steel’’ Blast Hole Drills. 
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blast hole drills 
that has been 
made in fiity 
vears! Will pene- 


trate hardest for- 
mations! Sold on thirty days trial. 
Klectric or gasoline tractor, also 
portable, complete with tools, deliv- 
ered at your station anywhere east 
of the rocky mountains, freight pre- 
paid, on easy terms. 


Equipment 


Power unit; electric motor or four-cylinder 
gcasoline engine, of standard makes, to furnish 
oth traction and operating power. Armstrong 
patented wire line derrick uses steel cable at half 
the cost of manila cable and lasts four times as 
long. Armstrong special controls enable the op- 
erator to manage entire operation from the dril- 
ling end. 


A Blast Hole Special 


The Armstrong New “All Steel” Blast Hole 
Drill is “Built to stand the abuse of quarry use.” 
The strength, stability of construction, ease of 
control, durability and more than 55 years of drill 
manufacturing experience that are built into this 
machine make it the leader in its line. It is espe- 
cially built to withstand the grinding torture 
which Blast Hole Drills are called upon to endure 
and will penetrate the hardest formations with- 
out a hitch. 


Specifications 


No. 50 Armstrong “All Steel” Blast Hole Drill, 
shown above: Length 22 ft.; width 7 ft. 10 in.; 
height of derrick, 32 ft.; band wheel, 6 ft. in 
diameter, 11 in. face; power, electric motor or 
four-cylinder gasoline engine (of standard 
makes), buyer’s option. 


Built in Both Tractor and Portable Types 


steel con- 
struction. Frame 
made of channel 
beams and angles, 
trussed and hot 
riveted. Wheels 
and axles of 
standard steel type. Derrick; lat- 
ticed steel. All steel gears. Equipped 
with worm gear feed. Built like a 
steel bridge. No danger of damage 
{from flying rock from blasts. No 
danger from fire! 


ees. | 
—— 





No. 45 Armstrong “All-Steel” Blast Hole Drill, 
portable type, same specifications as above. 


Special Features 


1. All-steel frame with every piece hot riv- 
eted in place. 

2. Wire Line Derrick constructed entirely of 
steel, which uses wire line exclusively and saves 
75 per cent of the cable expense. 


3. Low-down construction with all bearings 
mounted directly on the main sills. 


4. Band Wheel mounted between two heavy 
steel sills, with no overhang or side draft. 


5. Crown Sheave, Spudding Sheave and Heel 
Sheave, all more than two feet in diameter. 
Stops cable breakage. 


6. A clutch controlling the drilling motion, 
which is built to carry five times its normal load 
and guaranteed against breakage from any cause 
for the life of the machine. 


7. More than 55 years’ drill manufacturing 
experience built into every Armstrong Drill. 


8. Sold on thirty days’ trial, on easy terms, at 
a delivered price, f. o. b. buyer’s station east of 
Rocky Mountains. 


In writing for information please state depth of quarry face and 
character of rock formation. Write today for Bulletin 
No. 81. Its FREE and worth having 
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PACKINGS 
The Cincinnati Rubber Mfg. Co,, 
nati, Ohio. 


PERFORATED METALS 
Cross Eng. Co., Carbondale, Pa. 
Harrington & King Perforating Co., The, 

Chicago, III. 
Hendrick Mfg. Co., Carbondale, Pa. 
Nortmann-Duffke Co., Milwaukee, Wis. 
PIPE 
Mill Co., 


Cincin- 


American Rolling Middletown, 


Ohio. 


PLASTER MACHINERY 


Ehrsam & Sons Co., J. B., Enterprise, 
Kans. 


PORTABLE CONVEYORS 
Jeffrey Mfg. Co., Coluzabus, Ohio. 
Link-Belt Co., Chicago, IIl. 


POWDER 
Atlas Powder Co., Wilmington, Del. 
Du Pont Powder Co., Wilmington, Del. 
Grasselli Powder Co., Cleveland, Ohio. 
Hercules Powder Co., Wilmington, Del. 


POWER TRANSMITTING 
MACHINERY 
Caldwell, H. W., & Son Co., Chicago, IIl. 
Link-Belt Co., Chicago, IIl. 
Webster Mfg. Co., The, Chicago, Ill. 


PULLEYS 
Dodge Mfg. Co., Mishawaka, Ind. 
Link-Belt Co., Chicago, IIl 
Weller Mfg. Co., Chicago, IIl. 
W. A. Jones Fdy. & Mach. Co., Chicago, 
Ill. 


PULVERIZED FUEL EQUIPMENT 


Raymond Bros. Impact Pulv. Co., Chi- 

cago, Ill. 
PUMPS 

Allis-Chalmers Mfg. Co., 
Wis. 

American Manganese Steel Co., Chicago 
Heights, Il. 

Emerson Pump & Valve Co., 
Va. 

Evinrude Motor Co., Milwaukee, Wis. 

Morris Machine Works, Baldwinsville, 
Ney: 

Traylor Eng. & Mfg. Co., Allentown, Pa. 

Worthington Pump & Mach. Corp., New 
Mork ity, N.. Y. 


PUMP VALVES 
Emerson Pump & Valve Co., Alexandria, 


Milwaukee, 


Alexandria, 


a 
New York Belting and Packing Co., New 
York City. 


QUARRY EQUIPMENT 
Universal Road Mach. Co., Kingston, 
N 7 


REGULATORS 
_ Regulator Corp., Corning, N. 


ROAD MACHINERY 
Austin-Western Road Machy. Co., Chi- 
cago, Ill. 
Good Roads 
Square, Pa. 
ROOFING AND SIDING MATERIAL 


American Rolling Mill Co., Middletown, 
Ohio. 


Machinery Co., Kennett 


ROPE, WIRE 
Leschen, A., & Sons Co., St. Louis, Mo. 


SCALES 
Merrick Scale Mfg. Co., Passaic, N. J. 


SCRAPERS, DRAG 
Link-Belt Co., Chicago, III. 
Sauerman Bros., Chicago, III. 
Schofield-Burkett Co., Macon, Ga. 


SCREENS 
C. G. Buchanan Co., Inc,, New York City, 
Ne. 2s 
Cleveland Wire Cloth & Mfg. Co., Cleve- 
land, Ohio. 
Cross Eng. Co., Carbondale, Pa. 
Harrington & King Perforating Co., The, 
Chicago, III. 
Hendrick Mfg. Co., Carbondale, Pa. 
Link-Belt Co., Chicago, III. 
Newark Wire Cloth Co., Newark, N. J. 
Orville Simpson Co., Cincinnati, Ohio. 
Smith Eng. Works, Milwaukee, Wis. 
Sturtevant Mill Co., Boston, Mass. 
W. Toepfer & Sons Co., Milwaukee, Wis. 
Traylor Eng. & Mfg. Co., Allentown, Pa. 
Tyler Co., The, W. S., Cleveland, Ohio. 
Universal Road Mach. Co., Kingston, 
No x. 
Webster Mfg. Co., The, Chicago, III. 
Weller Mfg. Co., Chicago, III. 


SEPARATORS 
Rubert M. Gay Co., New York City. 
Raymond Bros. Impact Pulv. Co., Chi- 
cago, Ill. 
Sturtevant Mill Co., Boston, Mass. 
Tyler Co., The W. S., Cleveland, Ohio. 


SEPARATORS, MAGNETIC 
Buchanan Co., C. G. Inc., New York, 
NEON: 


SHEAVES 
American Manganese Steel Co., Chicago 
Heights, II. 
Dodge Mfg. Co., Mishawaka, Ind. 
Link-Belt Co., Chicago, II. 
Mining Machine Co., Mountville, Pa. 
Nortmann-Duffke Co., Milwaukee, Wis. 
Robert M. Gay Co., New York City, N. Y. 
Tavlor-Wharton Iron & Steel Co., High 
Bridge, N. J. 
Weller Mfg. Co., Chicago, III. 


SHOVELS—Steam and Electric 
3ucyrus Co., South Milwaukee, Wis. 
Erie Steam Shovel Co., Erie, Pa. 
Marion Steam Shovel Co., Marion, Ohio 
Northwest Engineering Co., Chicago, IIl. 
Orton & Steinbrenner Co., Chicago, IIl. 
Osgood Co., The, Marion, Ohio. 


SPROCKETS 
American Manganese Steel ( 
Heights, Ill. 

Link-Belt Co., Chicago, Ill. 
Taylor-Wharton Iron & Steel Co.. High 
3ridge, N. J. ; 
Webster Mfg. Co., The, Chicago, Ill. 

Weller Mfg. Co., Chicago, III 


STEEL PLATE CONSTRUCTION 
Hendrick Mfg. Co., Carbondale, Pa. 


STUCCO FACINGS 
Metro-Nite Co., Milwaukee, Wis. 


= Milling Prod. Co., Fair Haven 
3 


Chicago 


TANKS, STEEL STORAGE 
Traylor Eng. & Mfg. Co., Allentown, Pa, 
TESTING SIEVES AND TESTING 
SIEVE SHAKERS 
Tyler Co., The W. S., Cleveland, Ohio. 


TRACK EQUIPMENT 
Atlas Car & Mig. Co., Cleveland, Ohio. 
— Frog & Switch Co., Cincinnati, 
Easton Car & Constr. Co., Easton 
Koppel Ind. Car & Equip. Co Koppel, 
ra: , 
TRACTORS 


Adamson Motor Co., 


3irmingham, Ala. 


TRAMWAYS 
Interstate Equip. Co., New York, N. Y. 


TRANSFORMERS 
Burke Electric Co., Erie, Pa. 


TRANSMISSION MACHINERY 
Link-Belt Co., Chicago, II. 
Weller Mfg. Co., Chicago, Il. 
i Jones Fdy. & Mach. Co., Chicago, 


VALES 
Knox Mfg. Co., Philadelphia, Pa. 


WASHERS, SAND AND GRAVEL 
Link Belt Co., Chicago, III. 
Smith Eng. Works, Milwaukee, Wis. 


WEIGHING EQUIPMENT 
Merrick Scale Mfg. Co., Passaic, N. J. 


WELDING EQUIPMENT 
Burke Electric Co., Erie, Pa. 


WIRE ROPE 


Leschen, A., & Sons Co., St. Louis, Mo. 
Macwhyte Co., Kenosha, Wis. 


WIRE CLOTH 
Clevetand Wire Cloth Co., 
Ohio. 
Newark Wire Cloth Co., Newark, N. J. 
Tvler Co., The W. S., Cleveland, Ohio. 


Cleveland, 
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New Speed Reducer 
Catalog Number 26 


NOW READY 
FOR DISTRIBUTION 


An entirely new edition. The information con- 
tained therein is of exceptional value to Consult- 
ing Engineers, Superintendents, Chief Engi- 
neers, Master Mechanics; in fact, to anyone 
who specifies mechanical drives for factories, mills, 
mines or plants. 

It is our aim to place all copies of this edition 
in the hands of those who are vitally interested 
in Speed Reduction Problems. We ask that re- 
quests for copies be made on business stationery 
giving name and title of individual to facilitate 
prompt delivery. 


In preparing this new and most complete treatise on 
Speed Reduction Drives, our intention was to make it 
the standard work of its kind and we take particular pride 
in presenting it to you. 

You will find embodied therein, technical and practical 
information, complete descriptive matter and illustrations 
of typical drives. 

The installation section presents pictorially Reducer 
Drives in many large industrial plants. 

Dimensions, weights and horse power ratings for com- 
plete Speed Reduction Sets are shown. 


W.A. Jones Foundry & Machine Company 
ain ce and Works 
4443 aun re Road - Chicago 


Branch Sales and Engineering Offices in Principal Cities 
When writing advertisers please mention ROCK PRODUCTS 
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M.EN2.Y 
Save Money 


with MUNDY EXCAVATOR HOIST 


= —— = 
SS 
Tn 


EQUIPPED WITH NON-BURN 


MOISTURE PROOF “ASBESTALL” FRICTION BLOCKS 
“ASBESTOLIN” LINED BRAKES 


The above two-speed hoist was developed for drag line 
work, but can also be used economically for drag scrapers 
and ditchers. 

The lower or inhaul drum carries the loaded bucket to 
the dump at a slow speed. The top or outhaul drum re- 
turns the bucket to the end of the haul at a high speed. 


Spot Your Cars With Mundy Improved Car Mover 


J. S. MUNDY HOISTING ENGINE CO. 


New York Sales and — Office: 30 Church St. NEWARK, NEW JERSEY, U. S. A. 


ATLANTA LOS ANGELES NORFOLK ROANOKE, VA. 
BEAUMONT, TEXAS BOUeTON,. = XAS MILWAUKEE OTTAWA, CANADA RICHMOND, VA 
BOSTON MINNEAPOLIS PHIL ADE nL, we ae AN FRANCISCO 
BUFFALO NDIAN/ 4 Xs MOBILE, ALA. PHOENIX, ARIZ. ALT LAKE CITY 
CHARLOTTE, N. C. JACKS ON sLE MONTREAL BIMTSBULGH SRATTLE, WASH. 
CHICAGO ES } NES KANSAS oF j MORGANTOWN, W. VA. PITTSTON, PA. SHREVEPORT, LA. 
CHARLESTON, S. C. *RAN RAPIDS KNOXVILLE NEW ORLEANS POE TL AND, ORE. ST. LOUIS 
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1923 Rock 


oncrete 


Products 


Products 


Opportunities 


Sand, Gravel, Crushed Stone and Slag Producers Have Advantages 
as Manufacturers of Established Building 
Construction Necessities 


EW concrete aggregate pro- 


. ducers seem to realize the tremen- 
dous strides that have been and are 
being taken in the development and 
use of concrete building products. 
Last year about 6,000,000 bbls. of port- 
land cement went into the manufac- 
ture of concrete building blocks and 
bricks of various kinds. This year 
the Portland Cement Association is 
concentrating its efforts more than 
ever before to extend the use of con- 
crete building products. 


Somebody in your locality is go- 
ing to profit from this great develop- 
ment—probably some small operator 
who buys his aggregate materials or 
produces them by a one-horse expen- 
sive operation—unless you get busy 
and convert some of your waste ma- 
terial into money. 


You have all the facilities for 
manufacturing and selling concrete 
building products at a better profit 
than any competitor. The chances are 
you have thousands of tons of waste 


¥ 


products—fine sand, stone screenings, 
etc.—which will cost you only the 
price of reclamation. You have credit. 
You are a going concern. You havea 
producing or manufacturing organi- 
zation. You havea sales organization. 
You have established business connec- 
tions. 


With the scarcity of labor now 
universally prevalent you can not al- 
low your employes to waste a single 
working day. Give them a chance to 
be employed in making more money 
for you! Put in a concrete-building 
products plant! Invest waste mate- 
rials, idle plant and organization in 
adding to the volume of your business. 


SERVICE is the keynote of any 
modern business. Why end your serv- 
ice with the delivery of aggregates 
when the same customer must look 
elsewhere for finished concrete prod- 
ucts. Investigate the concrete prod- 
ucts business. It will pay every quarry, 
sand and gravel pit, and slag plant 
operator to investigate. 
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1923 Will Reward 
the Efficient! 


Don’t Waste Labor, Time or Materials! 


Labor is Scarce and High-Priced. Time is Priceless. 
Materials Represent an Investment of Both. 


Cement and a Peerless Cement Brick Machine is all 
any producer needs to make a high class face, as 
well as common, brick that will market readily and 
undersell any clay face brick on the market and 
make attractive profits. 


Not only that, but a wide variety of faces is possible 
with this machine, making it easy to satisfy any 
whim or fancy of the architect, builder, or owner. 
All brick made face down and delivered face up. Hand Machine 


I positively guarantee more perfect brick can be 
made in a day on the Peerless Machine than on any 
other machine on the market. 


Our PEERLESS POWER MACHINE beats them 
all. Tamps ten brick perfectly in four seconds. 
10,000 to 12,000 per day. One man operates it. 


Power Machine 


I install power plants complete; any daily capac- 
ity desired. 


Write for free illustrated 
catalog 


MEE E@@@CECEEEEET@E@E@Md 


L. V. THAYER, Sole Distributor, 27 W. 43rd St., New York City 
VUCCCTVTCCTJTTTECqTTETLHTEHEE]1TEEUTEEEEELLHL7TEMHMMMMC 
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MANUFACTURE SHOPE BRICK 


FROM YOUR 


WASTED SCREENINGS 


QUALITY 
BEAUTY 
UTILITY 
IMPERVIOUS 


7 Clinton poe mena Walla ie ein | RESISTING 


E. T. Osborn, Architect, Seattle, Wash. 


$35,000,000.00 Expended in 1922 
for Face Brick 


The manufacturers of Shope Brick are getting their share of this great 
fund. The above beautiful modern apartment house is faced with the BUFF 
ORIENTAL ROUGH TEXTURE SHOPE CONCRETE FACE BRICK. It 
is one of the many big jobs in which Shope Brick were used in 1922. 


The manufacture of Shope Brick is a high grade, profitable, permanent 
business. It is a valuable monopoly which you may control in your territory. 


We sell Shope Brick Machinery to only one 
manufacturer in each territory 


Write today for catalogue and information on your territory 


SHOPE BRICK COMPANY 


Portland, Oregon 
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Convention reports prove that with a 
great percentage of the trade it is cost- 
ing 100 per cent or more for HAN- 
DLING than the actual value of the 
finished product. 


An “iniustriel Crone crime writes, “in i ens yt Ee, a A Se port 
a | | handling costs from 7 per cent to 10 
per cent of the value of the finished 

product. 


And always available for other work, 
such as pile-driving, grab-bucket, 
drag-line, hook and block, shovel, 
switching cars and loading trucks. 


Stripping off burden with dragline also used for 
underwatcr digging. 


“INDUSTRIAL” CRANES are steam, 


gasoline or electrically operated on 
rails or Crawling Tractor. 


For Reliability, Speed and 
Hard Service Buy 
an “Industrial” 


wn es BeBe cee Write for Illustrated Catalog 
“Industrial” Crane owners report 150 to 200 tons sand No. RC109 


gravel handled daily. 650 yards crushed stone 
unloaded daily from cars. 














NDUSTRIAL\WVORKS 


» A 








NEW YORK PHILADELPHIA DETROIT CHICAGO 
50 Church Street Franklin Trust Bldg. Book Bldg. McCormick Bldg. 


F. H. Hopkins & Co., Montreal and Toronto, Canada 


Locomotive, Erection and Wrecking Cranes, 5 to 200 tons capacity. Pile Drivers, Pillar Cranes, Transfer Cranes, Gantry Cranes 
Crawling Tractor Cranes, Rail Saws, Grab Buckets, Double-Acting Steam Pile Hammers, Wood Grapples 
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Assured Mechanical Excellence 


According to a report of the Federated 
Engineering Societies on the elimination 
of waste in industry, management is re- 
sponsible for the unnecessary expendi- 
ture of billions of dollars annually. 


A large part of this waste is due to the 
use of man power, and the use of in- 
efficient, poorly designed and con- 
structed machinery for unproductive 


We would like to send you 
a copy of our catalog con- 
taining complete informa- 
tion concerning this re- 


work—the handling of materials. 


You can avoid wasteful effort at your 


plant by installing an O. S. Dependable 
Crane. 


These machines are sound in construc- 
tion and design. They are strong, 
steady and reliable. They can be de- 
pended on to move your materials at 
the lowest possible per ton cost. 


markable crane, together 


2 with a great number of 


views of the O. S. on the 
job. 


ORTON & STEINBRENNER COMPANY 


Manufacturers of Cranes—Grab Buckets—Crushers 


Offices—Chicago, Illinois 


Factory—Huntington, Ind. 
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Link-Belt engineers have spent years in 
the study and development of methods 
for the efficient production of sand and 
gravel. Out of this experience they 
have learned what to do and how to 
do it. 


We take full responsibility for the work 
from the start to the completion of the 
plant. The entire layout and design is 
by our own engineers and all the ma- 
chinery is manufactured in our own 
modern shops. 


Each Link-Belt plant is built to secure 
the greatest commercial advantages for 
its owners—whether the desired out- 
put be 10 or 300 carloads a day. 
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BELT 
CONVEYOR 


CRUSHER APRON 


FEEDER 


CRUSHED PIT 
STONE TRACK 
CONVEYOR | 


STONE 
SCREEN 














To the Sand and Gravel Plant Operator 


Each plant has its individuality, and 
the details of design make it the most 
efficient for its work, from every stand- 
point—economy of operation—high 
quality of material—simplicity— 
durability—reliability, etc. 


Link-Belt screens, scrubbers, sand sep- 
arators, excavators, spouts, gates, feed- 
ers, water pans, belt conveyors, bucket 
elevators, etc., are features of Link-Belt 
plants that earn dividends for their users. 


If you contemplate additions to, or 
changes in your present equipment, or 
a new plant, why not put your problem 
up to our engineers ? 


Send for catalog No. 440. 


March 10, 1923 


LINK-BELT COMPANY 886 
PHILADELPHIA—Hunting Park Ave. and P. & R. Rwy. CHICAGO—300 W. 39th Street 


T = 
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THE ‘‘CUB’’=A LINK-BELT LOADER—$585.00 








FEATURES 
Simplicity of design. 
Length of conveyor, 21 ft. 
Substantial construction— 

weighs about twice as much 
as some machines of this 
type. 

18” wide belt, giving large 
carrying capacity. 

Belt guaranteed against cut- 
ting or fraying. 

Wide loading hopper at foot 
of conveyor is hinged— 
easily and quickly opened. 

Requires little power—2 H.P. 
motor, 2 or 3 phase, 60 
cycle, A. C. 








ERE’S a seven-hundred-dollar Link-Belt 

Portable Belt Conveyor at our new low 
price—$585.00, F. O. B. Philadelphia. It is one 
of our standard types, built to the high Link-Belt 
standard. It is guaranteed. 


Increased production, due to our large volume of 
sales, has made this low price possible. 


Even if you load only a small quantity of material 
—at intervals—can you afford to pass up an oppor- 
tunity like this? Fill out and return the coupon. 


1187 


= sme meee memeeeeeee eee eee ee ee eee eee ee es eee 2, 


LINK-BELT COMPANY, NICETOWN, PHILADELPHIA, PA. 


|_| We are interested in the Link-Belt “Cub” Portable Belt Conveyor. Send us further information. 


We handle 


| Send us the Link-Belt Portable Loader Book No. 550, showing the complete Link-Belt line of Portable Loaders. 


Address 


City 


Sesame eee ees eee eee ee eee tne ecuereNeumwenmeaneen 
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McCMYLER-INTERSTATE 
10-ton Crawler Crane 


A Man’s Size Mobile Crane 


Here’s a crane that will go anywhere! It climbs easily over railroad tracks, crawls 
without hesitating through sand and mud, up steep grades and down. It will turn 
around almost within its own length. Regardless where the job may be, the 
McMyler-Interstate Crawler Crane is ready to go there. 


For highway construction, road grading, excavating, back filling, building and 
construction work, this crane is on its toes, ready for each new job as rapidly as 
buckets can be changed. In manufacturing plants it will handle coal, sand, crushed 
stone and similar bulk materials. Or with a lifting magnet it will load, unload and 
store scrap iron and steel. No matter how great the variety of your work, you 
will find this crane a capable helper. 


Construction that is sturdy and generous in every detail makes this crane one 
that will stand up under hard work, day in and day out, allowing the operator to 
give his full time to production. 


Booms: 30, 35 and 40 feet; traction wheel mounting if desired; steam shovel attachment avail- 
able; single line pull, 10,000 lbs.; hoisting speed, 200 ft. per min.; travel speed, 100 ft. per min, 


May we mail you complete information ? 


Locomotive Cranes - Car Dumpers - Coal and Ore Handling Machinery - Forgings 
Clam Shell Buckets - Pile Drivers - Railroad Equipment - Cargo Handling Equipment 


Sales Offices in Principal Cities 


THE MCMYLER-INTERSTATE CoO. creverann 
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MOUNT YOUR STEAM SHOVEL 
ON CATERPILLARS 





FOR ANY SIZE RAILROAD-TYPE SHOVEL 


No time lost in moving up. Can be turned around quickly. 
Ordinary move—10 seconds. No track trouble when in water. 


No rails to lay. Can always dig at most effective 
No jacks to release and set. distance from bank. 
Shovel always ready to dig. Lighter work for pitmen. 


Does not have to face blasting. Saves from 2 to 4 pitmen, some- 
Moved back quickly and easily. times more. 


Bucyrus Caterpillars are backed by over ten 
years’ successful experience in building cater- 
pillar mounting for shovels and draglines. 


IT WILL PAY YOU TO INVESTIGATE 
Send for Caterpillar Supplement to Bulletin A-1-P 


Established in 1880 A Special Plant Devoted Exclusively to Small Revolving Shovels 
Railroad Type and Revolving Shovels of All Sizes, Dragline Excavators, Trench Excavators, Dipper, 
Hydraulic and Placer Dredges, Spreader Plows, Wrecking Cranes, Etc. 


BUCYRUS COMPANY, South Milwaukee, Wis. 


NEW YORK CHICAGO BIRMINGHAM SAN FRANCISCO PORTLAND DENVER 
478 
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. . to provide each user with the par- 
ticular explosive that will do his work 
best and at least expense. That prin- 
ciple is the foundation of the du Pont 
Company’s success— 


and is saving thousands of dollars for du Pont 
customers. 


Du Pont Explosives Service can save money 
for you, too. 


Nitroglycerin, ammonia, gelatin and other 
types of explosives designed to meet every 
blasting requirement at least expense. 


E. I. DU PONT DE NEMOURS & CO., Inc. 
Explosives Department 
Wilmington Delaware 
Du Pont Products Exhibit, Atlantic City, N. J. 


The du Pont Chemical 

Engineer—symbol of Branch Offices: 

progress and leadership Birmingham . . Duluth . . Minn San Francisco, Calif. 

in the manufacture of Boston .. ss. Huntington, W.Va. Scranton . . Pa. 

products based on Buffalo . . .Y. Kansas City . Mo. Seattle . . Wash. 
Chemistry. Chicago... . New York . N.Y. Spokane . . Wash. 

Pittsburgh . . Pa. Springfield . . Ill. 

Portland . . Ore. 

St.Louis . . Mo. 
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Detonating Fuse e 


A Large Blast consisting of 156 
Well Drill Holes of average depth of 26 feet 


Wherever the well drill method of blasting is used, Cordeau-Bickford 
should be used to get the best results. 


Ss 








Cordeau-Bickford Detonating Fuse is run from the top to the bottom 
of the drill hole in continuous contact with the explosive charge. 


Loading large blasts is simplified when Cordeau is used and the time 
of loading is materially reduced. 
The use of Cordeau makes the operating of a quarry safer and reduces 


the blasting cost because of the quick and more complete detonation 
of the explosive charge. 


- 
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5 Pee, Fee 
li 


<~—ety 


THE ENSIGN-BICKFORD COMPANY 


SIMSBURY, CONN. 


ESTABLISHED 1836 ORIGINAL MAKERS OF SAFETY FUSE 
CS RIT RIM 
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ESTABLISHED 1839 


[PHILADELPH x CHEMICALS 


“" GR L 
EXPLOSIVES 


DYESTUFFS 


Hazleton | 
PA: 


/ 
4 


/ : e Magazines 
{CHICAGO \e E M ! 
; “Wb L : en e 


— All Within Easy Reach 


f} : Grasselli mills are close to you— 
N 


EW YORK \ Grasselli magazines still closer. 
CITY . 


explosives are going forward all 
the time from mills to magazines. 
Prompt deliveries! 


\ Carloads of fresh new Grasselli 


bj Practical Grasselli men travel 


witkes BARRE 3 regularly into your territory, co- 
‘ pa. operating and counseling in the 
“ ¥ proper use of explosives. 


4 & May we serve you? 


mrt nar 


: R\ ' 





GRASSELLI os 


The Grasselli Powder Company 


Main Office: Cleveland, Ohio 
New York Office: 117 Hudson St. 


When writing advertisers please mention ROCK PRODUCTS 








Rock Products 








The Sanderson-Cyclone Drill —— 


New York 


ORRVILLE, OHIO 
30 Church St., 


SLEDGE oF SER 


Big Blast Hole Drills of the Well Driller Type 





Products 
Big Blast Hole Drills of the well driller or cable tool 


type, built in traction or non-traction styles, equipped 
with gasoline, electric, steam or compressed air power. 
Drilling and fishing tools and drilling supplies. 


Cyclone No. 14 Big Blast Hole Drills 


Cyclone No. 14 Big Blast Hole Drills are especially 
built for quarry work, differing from the ordinary well 
drill both in design and construction. They will oper- 
ate heavy tools at a speed of 60 to 63 strokes per 
minute, essential for efficient results. The metal oper- 
ating parts are CAST STEEL; the wood parts are best 
grade straight grained Oregon fir; all shafting is cold 
rolled steel. There are two sizes—No. 14 Standard 
and No. 14 Junior. 


The No. 14 Standard Drill 
The No. 14 Standard drill, the largest size, is rec- 


ommended where maximum results in footage are de- 
sired. It will carry drill stems 4, 414 or 4% inches in 
diameter by 20 feet long with drill bits for 5, 55%, 6 
inch or even larger holes. For limestone quarries of 
daily tonnage capacity of 600 tons or over and on 
extremely hard rocks such as granite, trap rock or 
quartzite, the No. 14 Standard should be employed. 


The No. 14 Junior Drill 


The No. 14 Junior drill will handle 3, 344 and 3% 
inch drill stems, 20 feet long with bits for 4, 414, 41% 
or 5 inch holes. It is suitable for quarries ig A 
limestone, sandstone, shale, cement rock where the 


No. 14 Electric Traction Drill 


tonnage requirements range from 100 to 500 tons of 
raw material or in plants of large capacity where the 


rock moving conditions necessitate smaller blast holes 
and closer spacing. 


Cyclone Drilling Tools 


All drilling and fishing tools furnished with Cyclone 
Blast Hole Drills are made in our own factory, where 
we can control the material and workmanship that go 
into them and are thus in a position to cover them 
with a rigid guarantee. 


Cyclone Service 


One phase of Cyclone service is the sending of a 
practical sales engineer—one who has had years of 
experience in quarry drilling and blasting 

to look over the quarry layout for the 
purpose of recommending the system of 
operation and drilling equipment, and 
estimating drilling and blasting costs. No 
obligation is thus incurred by the pros- 
pective buyer. Experienced drill oper- 
ators are supplied, when desired, at cur- 
rent wage rates. Drilling 
tools and spares are shipped 
immediately from stock. As- 
sistance in solving any drill- 
ling and blasting problems 
arising after the installation 


of the drill will be furnished. 


——— : 


* 
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No. 14 Gascline Traction 
Drill 


Cyclone Guarantee 


Cyclone Big Blast Hole Drills are guaranteed to 
drill more hole at less cost, all costs considered, and 
to live longer than any other big blast hole drill on the 
market. This is not a paper guarantee. It will be put 
in any sales contract made, or an outfit will be placed 
on your work in competition with any or all other 
makes of drills. If the Cyclone does not outdrill and 
outwear the other makes of drills, we will remove it 
from your job without cost or risk to you. 


Catalog B-45—Big Blast Hole Drills 
This is a 100-page book, the first 40 pages of which 


deal with semi-technical information pertaining to big 
blast hole drilling, including cost data. The balance 
of the book describes in detail Cyclone No. 14 Drills 
and the drilling tools used with them. Write for a 
copy. 
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CROSS 


Perforated Steel Screens : 


For Successful Operation 





Our 19 years in the Perforated Metal field has 
given us the experience, equipment and tech- 
nical knowledge to supply the crushed stone 
branch of the non-metallic mineral industry 
with screens of the kind and quality that will 


produce a perfectly sized product at a low 
cost. 


We carry in stock 500 tons or more of steel 
plates and sheets that enable us to fill rush 
orders promptly, and we take great pride in 


our ability to supply repair and renewal parts 
quickly and correctly. 


Try Us With Your 
Next Order 


CROSS ENGINEERING COMPANY 


Offices and Works: 
Carbondale, Pennsylvania 
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Section of Rotex No. 9 


ROZTEK 


Here at last is the new Rotex Compact Sifter—the machine many 
have been waiting for—the machine that will astonish even those 
accustomed to seeing the best in mechanical achievement. 

Rugged, responsive; strong, yet light; an ideal machine for the con- 
tinuous, uniform separation of coarse or finely ground material either 
wet or dry. 

















The engraving below illustrates the basic feature of the Rotex—a 
series of inclined surfaces for causing many solid rubber balls to be 
thrown upward against the under side of the nearly level gyrating 
sieve fabric, an action that prevents a gradual closing up of the sieves. 
We guarantee the Rotex will sift more per unit of sieve area than any 
other type of sifter, and we will gladly try this out with other makes 
to prove our assertion. 


a = 





Write for information concerning our 
30-day trial offer. It will be found 


interesting to all producers of non- 
A—Sifting cloth or ng e ° 
B—Coarser, ball supporting screen. metallic minerals whose products pass 
C—The ball flying about under the 
rotating action of the screen meshes between 14” and 300 per 
hits the inclined surface D and ( & 


is deflected upward, hitting . ¢ 
the sifting fabric. lineal inch. 


THE ORVILLE SIMPSON COMPANY 


1256 Knowlton Street Cincinnati, Ohio 
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Toepfer Products 


If there is any secret about the high investment value of Toepfer 
Products and about the tremendous hold they have on quarry oper- 
ators, it can be explained by the simple fact that they are especially 
long-lived, especially faithful in service. 


Back of it all, of course, is the way they are built. The best engi- 
neering brains, backed by a thorough knowledge of the conditions, 
build them to stand up under the use and frequently the abuse they 
receive in the hands of producers. 


Our products also include 
Elevators, Sand Washers, 
Washing Screens, Grizzlys, 
Feeders, Conveyors, Bin 
Gates, Perforated Metals, 
and Hydrators. 


Send in your order for 
screen replacements. You 
will get the service you 
demand. 


W. TOEPFER & SONS 
COMPANY 


80 Menomonee Street 
Milwaukee, Wis. 
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| D QDG E EQUIPMENT 


in the 


Crushed Stone Plant: 

















MAIN CRUSHER 


























ROTARY SCREENS, PERFORATED METAL 
DRYER BELTING-TRANSMISSION APPLIANCES. 


ELEVATOR |: CONVEYOR IDLERS P 
HAMMER MILL ips ELEVATOR BUCKETS, CHAIN, SPROCKETS 


ELEVATOR BELTING-CHAIN- TRANSMISSION. 


BELTING-CHAIN-TRANSMISSION ADPLIANCES. 
STORAGE BINS DGG 
BELT CONVEYOR 





ELEVATOR ~ TRANSMISSION APPLIANCES. 
SCREEN ROTARY \ ELEVATOR BUCKETS, CHAINS, SPROCKETS, 


























STORAGE BIN 








: TRANSMISSION APPLIANCES 
TUBE MILL SCREW CONVEYORS 


SCREW — COMPLETE ELEVATOR EQUIPMENT 
ELEVATOR 


BELT CONVEYOR. i i" a a COMPLETE CONVEYOR EQUIPMENT 

















STORAGE BINS 


SCREW CONVEYORS: 
ee —— SCREENS and MATERIALS: 


COMPLETE CONVEYING EQUIPMENT. 
a7 TRANSMISSION APPLIANCES 














SCREEN 











The Dodge line of equipment for Crushed Stone plants 
PACKING MACHINES includes power transmission machinery—pulleys, shafting, 
pillow blocks, gears, chain, friction clutches and every 
other appliance for the mechanical distribution of power. 
a Dodge standardized elevating equipment includes every- 
thing for the me pence cal handling of — chain, ele- 
vator buc ts, gears, conveyor rolls, screw conveyors, 


BELT CONVEYORS TO CARS —— desi i ry —d an eng ing de rs viene t ane ooghiy qu aie oa to 


out spe jal i tallatio Wri on nfor on— 





n help you 


DODGE MANUFACTURING CORPORATION 


GENERAL OFFICE : MISHAWAKA, INDIANA: WORKS, MISHAWAKA AND, ONEIDA, N'Y: 
BRANCH WAREHOUSES ° 
NEWYORK » PHILADELPHIA » CHICAGO. CINCINNATI - ‘ATLANTA + ST.LOUIS » NEWARK 
+ PITTSBURGH + MINNEAPOLIS: HOUSTON + SANFRANCISCO + SEATTLE +» ONEIDA 





BAMANATION 
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YO) , Yj" SCHOFIELD-BURKETT Excavator will hold your 


cost of stripping or pit production to the lowest 
possible level. 


One firm, in removing overburden to a depth of thirty 
feet, found that with the Schofield-Burkett they were 
able to reduce the actual cost to 6c per cubic yard. 
This is but one instance. There are any number of these 
excavators throughout the country that have proved 
unusually successful in service where other machines 


have failed. 


We make excavators of any capacity up to six cubic 
yards. Any one of them can be operated with a laborer 
or two. In digging, gathering, loading, and in removing 
overburden, Schofield-Burkett Excavators will solve 
vour material handling problem. 


Consult with our engineering department 





The Schofield-Burkett Excavator 
Bucket shown on the right will 
automatically load any material 
that any other machine of the 
same capacity will load, and do 
it much less expensively, requir- 
ing but two men and half a ton 
of coal for each ten hours. It 
will load 100 to 1000 yards, ac- 


cording to size of machine. 


We have a special proposition to 
make. We agree to superintend 
installation of a machine for you, 
and demonstrate that it will load 
your material more economically 
than any other method. 











Can you afford to be without this? 


SCHOFIELD-BURKETT CONSTRUCTION CO. 


Macon, Georgia 


The A. J. ALSDORF CORPORATION, 404 South Wells Street, Chicago 


Representative in Illinois, Michigan, Indiana, and Exclusive Foreign Distributors 
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hown Below? 


COARSE hard-packed gravel is handled 
without “shooting” when you put a Sauer- 
man “LeClair” type scraper in the pit, 
and the cost per cu. yd. excavated and 
i is surprisingly low. 

RBURDEN can be stripped from large 


ec 


load 
OVE 





area and deposited in spoil-piles in one 


operation with a Sauerman Cableway Ex 
cavator. 


UNDER-WATER material is especially easy 
to handle with a Sauerman Cableway Ex- 
cavator and here is a typical 500-ft. span 
machine in a gravel pit 70 ft. deep. 





Write to us 
about your 
problem — 











Rock Products 


Is Your Kind of Material-Handling Work 


The views on this page illustrate how Sauerman Cableway Excavators and Sauerman 
Power Drag Scrapers have handled different excavating and material-handling tasks 
and saved their owners money by their economy of operation. 


; 
“kh 
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QUARRY conveys and elevates its stone 
to crushing plant at low cost with a 
Sauerman Cableway equipped with skips. 


LIGHT excavating and material storage 
jobs call for an inexpensive machine, and 
here it is, the Sauerman Portable Power 
Scraper Outfit. 


REHANDLING crushed stone from storage 
is simplified by using a Sauerman power 
scraper. The Western Lime & Cement Co. 
has four installations similar to the above. 


If the illustrations here do not give you 
sufficient evidence of the adaptability of 
Sauerman equipment for your conditions 
and requirements, submit your problem to 
Sauerman engineers. Their experience, 
gained through contact with over 1000 
installations of Sauerman cableways and 


COAL can be stored and reclaimed at low 
cost with a Sauerman “Crescent” Power 
Scraper, as many power plants have 
proved. 


STRIPPING face of quarry with a Sauer- 
man “Excavator’ Power Scraper demon- 
strates this machine's. sturdiness and 
power. 


Pa “ mm 4 
CLEANING reservoirs and other excavating 


work of this kind offers no difficulties if 
you use a Sauerman Cableway Excavator. 


power scrapers, is freely at your service. 
Tell us what you want to accomplish, daily 
yardage you require and the surrounding 
conditions and we will suggest the type of 
equipment and general layout that will 
give you the desired result at lowest cost. 


—» SAUERMAN BROS., 430 S. Clinton St., CHICAGO 
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~~ DEMAND 
Better evidence 
than this 
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paunte pgatts <a to th 
Wi] a more positive evidence as to the 
Ai grade he make, than the tag on 
Ni \ the rope or a mark on the ree 
AS Y6uU tind this protection in 
2 WILLIAMSPORT 


WIRE ROPE 
Notin one trade hut all (grades 


Every foot of Williamsport rope made No concern who sells you wire rope 
since November has a patented Telfax has a right to expect you to take his 
tape running clear through the hemp’ word for its grade. Human life is too 
core, which plainly indicates each sacred to risk to careless mistakes, so 
grade. easily made. 


For years able engineers who have WILLIAMSPORT is a Quality product 

sensed the dangers from errors and 2d for years the output of this mammoth 

substitution, oftenatthe cost of human !2"t has been absorbed by operators, whose 
> ] 


: c requirements demanded uniformly high quality. 
lives—have demanded the protection Increased facilities now make available to all 


you now get from WILLIAMSPORT. | this famous rope with Telfax tape protection. 





A handsome Telfax Color Chart and a booklet 
on Modern Wire Rope mailed on request. 


WILLIAMSPORT WIRE ROPE COMPANY 


Main Office and Works General Sales Office: Peoples Gas Bldg. 


Williamsport, Pa. “accepted as the best’’ Chicago, Illinois 
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The Sign of 
Efficiency 


sMORSE 


Positive as 
ears 


The Sign of 
Durability 


Flexible as 


a 


Belt 


60 H. P. Applied Direct By Means o 


MORSE SILENT CHAIN 


The catalog for Byers Full Circle Crane says ‘ 
"—this photograph shows a 
Silent Chain as the power transmission. 


we aimed for quality first 
No. 10 traction machine on the job with Morse 


Machines of this type get hard wear and the 
use of Morse Chains is one of the features 
service under the most difficult conditions. 
Quiet, smooth running, powerful, durable, longer life than gears—a Morse Chain is a safe indication of the 
juality of the service that may be expected from any mechanism on which it is used. 


“trouble proof” 
that enable 


drive guaranteed by the 
them to give constant, efficient 


Let Morse engineers cooperate with you to profitably solve your transmission difficulties—ask them. 














LARGEST MANUFACTURERS OF 
SILENT CHAINS IN THE WORLD 


iid goeres CHAIN CO., 


MORSE ENGINEERING SERVICE 


ITHACA, N. Y. 


ASSISTANCE WITHOUT OBLIGATION 
Address Nearest Office 
Atlanta, Ga. Candler Bldg., Earl F. Scott & Co \iinnea polis n._So. 3rd St. 
Baltimore, Md. 1402 Lexington g Montre St icholas Bldg., 
Boston, Mass. 7 e 141 } , ”) 
Charlotte, N. C. $04 Commercial Bank Bldg 
Chicago, II. Mere hants Loan & Trust Bldg. 
Cleveland, Ohio : s hye Bldg. 
Detroit, Mich. ‘ 361 prsot &t 
Kansas City, Mo. Finance Bldg . “a rse Eng q 
New York City - 30 ¢ hureh ‘St 


“‘Morse”’ is the Guarantee Adwewe Behind the Efficiency, Durability and Service 


Strong-Scott Mfg — 
Jones & Glassco “Reg 
Franklin Trust Bldg. 
Westinghouse Bldg. 
_-Monadnock Bk ig. 
pecane al = Morse Engr’g C 
3ldg , Jones & Glassco 


f Hamilt teed 
"Strong-Scott Mfg oO. 


Duffet ini St. 
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Know These Two Great Belt Joints 


The cost of your lacing or fasteners is nothing as compared to the value of 
the belt they join—or to the cost of delay in case of their failure. Keep these 
features in mind when you judge these joints. 


Alligator Steel Belt Lacing 


makes a hinged joint that is efficient and long lasting for power and conveyor 
service, smooth on both sides. Note how the teeth clinch over the belt fibres, 
holding them in equal service and preserving the belt ends. “Every Tooth a 
Vise."’ Used on all types and thicknesses of belting up to 5% inch. Easily and 
quickly applied. No tool but a hammer needed—the strongest belt lacing on 
earth. Standard boxes sold at wholesale and retail the world over. Special 
lengths for any width of belt supplied quickly at very small increase in cost. 


Flexo High Duty Belt Fasteners 


(Compression Type) 

make a tight butt joint for conveyor belts. Engineers report that these fast- 
eners beat all previous records in length of service. Now in use on hundreds 
of conveyors in mine and mill service. In many instances these fasteners have 


been applied in one-third to one-half time formerly allowed for joining up 
the conveyor. 


Investigate 
Complete details on Alligator Steel Belt Lacing and 
Flexco High Duty Belt Fasteners on request, with 
an interesting “make good”’ trial offer which many 
men have accepted with resultant satisfaction. 


Flexible Steel Lacing Company 
4605 Lexington St., Chicago 
In England at 135 Finsbury Pave., London, E. C., 2 Flexco High Duty Belt Fastener 
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FULLER-LEHIGH 
PULVERIZER 
MILL 











HE Fuller-Lehigh Pulverizer Mill is unequalled for producing 








Agricultural Limestone economically. 
It will reduce lump rock to 20, 40, 60, 80, 100, 120 mesh, 


and finer, and requires no outside accessory equipment, no over- 

































































head shafts, drives or screens. 





















































All the material discharged from the mill is finished product. 









































The feeding system is uniform, the discharge is constant and 



































free and the operation is dustless. 





















































Low installation cost. Low operating cost. Low lubricating 























cost. 






































Fuller Products 


for built in sizes to meet th i ts of 
° . ul 1 sizes to ee e requirements oO 
Fullest Satisfaction q 


your trade, and will grind rock to meet 
rete tae the specifications of all agricultural ex- 


ne Sa periment stations. 
Direct and Indirect Fired 


Dryers 
Ball and Tube Mill Liners Let Us Send Catalog and 
and Partition Plates Quote on Your Requirements 
Fuller Kinyon System for 
Conveying Pulverized Branches: New York City, 50 Church St., First Na- 
Materials ; tional Bank Bldg.; Parsons, Kans.; 25 Victoria St., 
Sprockets, Traction Wheels Westminster, S. W. I, London, England; Germany 
and Roll Heads H b Ms ra s 
All Kinds of High Grade amburg, 1, Wallhof, Glockengliesserwall, 2; 
Ciiffled Charcoal iron Montreal, Can., Canada Tel. Bldg. 
Castings for All Uses 














Both screen and air separating types 









































































































































































































































FULLER-LEHIGH CO. 


Main Office and Works: FULLERTON, PA., U. S. A. 
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Crushing Plant Equipment 


The many crushing plants which have been completely equipped by t! 
Allis-Chalmers Manufacturing Company is evidenced by the satisfactor “ 


service which these plants are giving. 


The Allis-Chalmers Manufacturing 


Company takes the entire responsibility for the design of the plant and its 


equipment. 


The Gates Style N Crusher, 
which has been developed in all 
sizes, is the result of 40 years’ 
accumulated experience of the 

engineers and designers of the 
Gates No. 27 Gy- Gates Iron Works and the Allis- 
ratory Crusher, = ~ 
having two open- Chalmers Mfg. Co. 


ings, each 54 in. 
x 141 in. 





The company has 
also developed in all 
sizes Jaw Crushers for 
crushing copper ore, 
blast furnace flux and 
ballast stone. 





Jaw Crusher 





60 in. x 48 in. Fairmount Type (or Single Roll) 
rusher 


The Fairmount Crusher is intended to crush 
limestone, dolomite, phosphate rock, magnesite 
and other less tenacious rocks. It is not suitable 
for, nor do we recommend it for granites, trap 
rock or other igneous rock. 


These plants are built on the highest engineeri: 
standard following the best engineering practices. 


Our Engineers are at your service to make complete installation drawings 


The durabil- 
ity, simplicity 
and efficiency of 
the Gates Pat- 
ented All-lron 
Frame Screens 
is unequalled by 
any other screen 
on the market. 





Gates Screens 
are built in nu- 
merous sizes, 
ranging from 
24-in. diameter 
by 8 ft. long, 
to 72 in. diam- 
eter by 24 ft. 
long. Open 
End Scalping 
Screens of the Style “B’’ Open End Revolving Screen 
Cylindrical type are built in sizes ranging from 
48 in. to 72 in. diameter. 








Patented 





Compensated Type 
Shaking Screen 
By balancing one screen against the other, 

much of the vibration in the frame and building 
is eliminated. Up-to-date commercial limestone 
and gravel plants realize the vital importance of 
installing shaking screens, permitting the produc- 
tion of smaller stones to meet the market re- 
quirements. 


Write for Our Bulletins 





ALLIS-CHALMERS 
PRODUCTS 
Electrical Machinery 
Steam Turbines 





fl. 





re 


Steam Engines 
Gas and Oil Engines 
Hydraulic Turbines 
Crushing and Cement 


Machinery e 
Mining Machinery 








LLIS-Chi@iLivlel 


ALLIS-CHALMERS 
PRODUCTS 
Flour and Saw Mill Machinery 
P. iY sion Machinery 
i MANUFACTURING COMPANY hadunaanemaiiene 


MILWAUKEE, WISCONSIN. U.S.f© 








D 


Steam and Electric Hoists 
Air Compressors - Air Brakes 
NRC Machinery e 
Condensers 
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WE MANUFACTURE 


Manganese Steel Sheaves for 


Derricks 

Dredges 

Steam Shovels 
Grab Buckets 
Drag Line Buckets 
Aerial Tramways 
Cranes 

Mine Hoists 
Conveyor Chain 
Sprockets 
Elevator Buckets 


Steam Shovel Parts: 


Solid Dippers of the 
Missabe Type 

Fronts of the Plain and 
Vanderhoef Type 

Teeth of the Solid and 
Two-Part Type 

Dipper Backs 

Dipper Lips and Bottoms 

Shipper Shaft Pinions 
and Racks 

Bails, Bail Brackets, 
Clevises and Lugs 

Latches, Latch Keepers, 
Latch Bars 

Guides, Brackets and 
Levers 

Doors and Door Hinges 

Propelling Gears 

Chain Sprockets 

Crawler Track Shoes 

Dolly Wheels (Trun- 
nions or Rollers) 

Hinges 

Rail Clamps 

Traction Wheels 


AMSCO Pumps 


Flap Valves 
Elbows 
Pipe 
Pipe Flanges 
Ladders 
Drive Gears 
Cutter Heads 
Teeth 
Repairs for All Makes 
of Pumps 
Gears and Pinions 
Gyratory and Jaw 
Crusher Wearing 
Parts 
Pulverizer Hammers 
Screen Plates 
Wearing Plates 
Clamshell Buckets 
Clamshell Bucket Lips 
Clamshell Teeth 























Manganese Steel 


PRODUCTS 


The profits earned by your equip- 
ment are the sole basis of judging 
its worth to you. 


The introduction of AMSCO 


products to your plant means 
less repairs, fewer overhauls, less 
time lost for shut-downs, and 
economy in a multitude of dif- 
ferent ways. For quarry opera- 
tions the Missabe Manganese 
Steel Dipper Equipment with 
Clark Reversible points, fronts 
of the plain and Vanderhoef type 
will give you a service perform- 
ance unequalled in value. 


AMSCO Manganese Steel Prod- 
ucts from the top to the bottom 
of the list are built to stand ex- 
tremely hard service. 


American Manganese Steel Co. 
General Sales Office: 
398 East 14th Street, Chicago Heights, Ill. 


FOUNDRIES: 


Chicago Heights, Ill.; New Castle, Del., and 
Oakland, Calif. 


a 




















Detachable Type 
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The Record of 
Raymond Roller Mills 
Grinding Coal in 
This Plant 

Speaks for Itself 














Initial four Mills installed July, 1920. 
Two added June, 1922. 
Two more added January, 1923. 


And—Two more will be installed in 
a Cement Plant being built by this 
Company now. 





Raymond Roller Mills for powder- 
ing Coal require less power, less 
maintenance and less labor attend- 
ance than any other machines ever 
used for this purpose. 








Raymond £¢A Bros. 
Impact Pulverizer Co. 


1301 N. BRANCH ST. CHICAGO, ILL. 


Eastern Office, 50 Church St., NEW YORK CITY 
Western Office, 1002 Washington Bldg., LOS ANGELES 





The above views show parts of the Eight Mill Powdered 
Coal Installation at the boiler plant of the Ford Motor oO 
Co., Detroit 
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CHAMPION 


CRUSHERS 


roller driven type of Cham- 

n Revolving Screen for heavy 
Vlade in diameters of 

51 m. and 60 in. to any 


screens are made of best 

ul, giving them a reputa- 

for durability and economy 
f 1t10n 


Champion Crushers represent the cumulative 
results of years of careful thought and study, 


and of exhaustive experimenting with all past 
and present type of crushing equipment. 


These crushers have been developed to a point 
where they are not only conceded to be con- 
venient, durable and serviceable, but where in 
all cases they meet in the best possible way the 
individual requirements of the user. 


We have every engineering and factory facil- 
ity for building high-class quarry and sand and 
gravel equipment, and we solicit inquiries from 

who are interested in the economical pro- 
duction of non-metallic minerals. 


We design, build and install complete crushing 
equipment of any size desired. We specialize 
in the building of elevators, screens, and con- 
veyors of any desired capacity. 


Ask for catalog, “Champion Crushing 
and Quarrying Machinery.” 
It is free. 


The Champion Return Track 
Elevator is so durable, depend- 
able and steady in operation 
that users of crushers other 
than the Champion have formed 
the habit of specifying the 
Champion Elevator when it is 
necessary for them to install 
machinery of this kind. 


The Good Roads Machinery Co., Inc. 


Kennett Square, Pa. 
1203 Tower Building, Chicago, Illinois 
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TELSMITH 


THE 
CAST 
STEEL 


BREAKER 










Why not insure your crusher against breakage by tramp 
iron? You insure your house against fire. Most men carry 
life insurance. A majority insure themselves against phys- 
ical injury. For the same reasons, we recommend that 
your crushing plant be insured against breakdown. Put 
in Telsmith—the crusher of steel—twice as strong as grey 
iron crushers. Frame, crown and shaft—the vital parts of 
the machine—are all proof against breakage, even by 
tramp iron. Telsmith insures you against expensive shut- 
downs, idle crews, suspended production, loss of prestige, 
disappointed customers. This insurance costs you only a 
very small sum—the difference between the cost of steel 


and grey iron—and it SURE IS WORTH THE PRICE. 


We have some new catalogs—just off the press—chock 
full of information. Send for catalog No. 166 (Telsmith 
Primary Breaker) and bulletin No. 2F11 (Telsmith Re- 
duction Crusher). No obligation. 
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| The Weston Direct Drive Gyratory Crusher for 
Secondary Reduction of Hard Rock, Ore and Gravel 











Developed In a 
Granite 
Crushing Plant 


| PEAT | 1. Capacity is 3 to 5 times greater than geared 
one gyratories with less power consumption in pro- 
EET V's portion. Speed of gyrations 3 to 4 times higher 
ee than geared crushers, making it possible to 
\ crush a rock and its parts four times as it falls 
through. Finishes 90°. of rejects on closing 


| side. 


























2. Gears, Countershafts and Belts are eliminated. 
Eccentric is at the top, is Bronze Bushed and 
\ 


i Oil Floated. 


bs y ‘: | 3. Entrance of dust into oil supply and bearings 
| is absolutely prevented. Lubrication is posi- 
i] tive without pumps. Accurate tests on No. 





| 36-A shows a gallon of oil per minute flowing 
- | through main eccentric bearing. 
AW i 
2 4. All parts accessible to overhead crane. Crush- 





ers may be completely dismantled or assembled 
in one hour. 


OY 
f 


5. Construction is all steel with Chrome-Vana- 
dium Molybdenum forged steel shaft. 


Built in six standard sizes—largest size takes 12° rock rejecting 350-450 tons per hour. 
Smallest machine when set to 134" rejects 120 tons per hour, or 40 tons per hour with 1" 
setting. Arranged for both motor and belt drive. 


Send for Bulletin 25 Which Describes This Machine in Detail 


The Morgan Engineering Company 








Alliance, Ohio 
Designers, Manufacturers and Contractors Chicago 
Electric Traveling Cranes, Rolling Mill Machinery 122 S. Michigan Ave. 
Pittsburgh Ordnance, Steel, Shipbuilding and Forging Plants Complete, Birmingham, Ala. 
1420 Oliver Bldg. Rock Crushers, Special Machinery for Any Purpose Brown-Marx Bldg. 
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K E. N N E, D y The Kennedy has revolutionized 
the rock crushing industry. It rep- 

G E A R L ESS resents a definite step in advance, 

and is unquestionably the best, 

CR SHEERS strongest, and most efficient unit 
L) known torock crushing engineering, 








Points of Superiority 


1. Less Power Con- 
sumption 
2. Low Operating Cost 


3. Continual Operation 
—Not Limited to 
Safe Gear Speed — 
Strikes a Harder 
Blow, and Has In- 
creased Capacity 


. Perfected Dust Proof 
Circulating Oiling 
System. 


. Can Be Set in Any 
Position—And Takes 


Less Room 


. Equipped with Pat- 
ented Ball and Socket 


Eccentric. 
. Noiseless. 


Parts Eliminated 


Outboard Bearing 
Counter Shaft 
Inner Bearing Cap 
Base, and Support 
Thrust Ring 
Pinion 

Gear 

Key for Gear 
Two Steel Wearing 
Rings 

. Bronze Wearing 
Rings. 


Parts Added 


. Set Balls 
. Ball Race Rings 
. Ball Retainer. 


FPS Sr eer 


— 


This improvement has 
actually reduced cost of 
maintenance 80%, not in- 
cluding head and con- 
The Crusher with the Trouble Left Out caves. 














Write for Catalogue and Information j 








Kennedy Van Saun Mfg. and Eng. Corp. 


120 Broadway, New York 


eee 5 a cto — Harron Rickard & McCone, Inc., San Francisco and Los Angeles 
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you are looking for a crushing serv- 


ice that meets emergencies and re- 

duces costs, if you want to cut the 

idle time of men and equipment to 
a minimum, if you want to cast aside the great 
number of annoyances and troubles that contin- 
ually beset the operator of a gyrating or jaw 
crusher, install 


Mc Lanahan Crushers 


The McLanahan is a single roll crusher. It is the result of 
many years’ practical experience building and operating 
other types of crushers, and time has proven it to be the 
best, simplest and most economical crusher yet developed. 
It makes less fines, requires but little head room, no apron 
or hand feeding and will take wet or slimy material. 

sol havior chess baost sah ond unk ceptions 


high in silica 


McLANAHAN-STONE MACHINE COMPANY 
Hollidaysburg, Pa. 


Screens, Elevators, Conveyors, Rock Washers, Etc. 
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Manufacturers of Quarry Machinery, 
Equipment and Supplies! 


JOIN 


THE MANUFACTURERS’ DIVISION OF THE 
NATIONAL CRUSHED STONE ASSOCIATION 


BECAUSE 


T WILL help you in your business with quarry owners and operators, and you can help 

them in solving some of the problems of a big, basic industry. 
The objects of the Manufacturers’ Division of the National Crushed Stone Association are: 
A. 


To bring the manufacturers of machinery, equipment and materials used in the quarry- 
ing and the production of crushed stone into closer and more intimate contact with 
the quarry operators and producers of crushed stone. 


To co-operate with the quarry operators and producers of crushed stone in the solu- 


tion of the technical problems pertaining to quarry and crushing plant design and 
operation. 


To co-operate with the officers and committees of the National Crushed Stone Asso- 
ciation in making the annual conventions of the industry of the utmost educational value. 


To present to the quarry industry at its annual convention, the new developments in 
machinery, equipment and materials, and to lay before the industry information and 


data of value, which has been collected and compiled by the machinery, equipment 
and materials manufacturers. 


To provide, if possible, for an exhibit of quarry and crushing plant machinery, equip- 


ment and materials or models of machinery and equipment at the annual convention 
of the industry. 


To co-operate in any other way that the members of this division and the officers and 
directors of the National Crushed Stone Association may deem advisable. 





Associate Membership Application 


NATIONAL CRUSHED STONE ASSOCIATION 


Headquarters, 405 Hartman Bldg., Columbus, Ohio 


Application is hereby made for associate membership, at $50.00 per annum, in the 


NATIONAL CRUSHED STONE ASSOCIATION 


it being understood that this amount is the total of my financial obligation in and to the National 
Crushed Stone Association for the year 192 


(Signed) 
Office Address: 


= 
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In Close Quarters 


OBS that stump heavier, more cumbersome pumps 
are easy for the Evinrude Centrifugal. You can 
lower an Evinrude into ditch, caisson or excavation 
and submerge the pump into the water. No “installa- 
tion” needed. Works with or without a suction line. 
Pumps 5000 gallons an hour at a 20 ft. head. 


The Evinrude Centrifugal Pump is right at home on 
a score of jobs. Disposes of drainage water in quar- 
ries, gravel pits and mines. Emptes coffer dams for 
bridge builders. Supplies road t uilders with water 
for their mixers. Clears rain water out of contrac- 
tors’ building excavations. Drains ditches for sewer 
contractors. Aids street railway and public service 
companies in their underground work. Used by 
fire departments for pumping flooded basements. 
Ideal priming outfit for sand dredge pumps. 


If you need a pump of the Evinrude capacity send 


today for illustrated literature describing Evinrude 


features and uses. The Evinrude Centrifugal Pump con- 


DEALERS: The coming of Spring doubles your sists of the pump proper and a built-in 
Evinrude Pump prospects. Desirable territory 2 H.P. gasoline engine—the same power 
still available. Write today for our proposition. plant now used in 150,000 Evinrude 


Rowb M . Weigh ly 115 
EVINRUDE MOTOR COMPANY ibe. Easily moved by one or two men. 


43 Lake Street Milwaukee, Wis. 


’ 


WMA  §lBFb |. 


Teast 
e X WN we BB WS 
TS Ny ‘ail 
OE VINRUDE 
4 rent” 
GALLONS : | CENTRIFUGAL PUMP 
ESS w—w—m~— FY 


Sasi # abiede enw 
. 


Price: 
For users requiring a more powerful pump $ Tere) 
the Evinrude No. 112 is recommended. — 


7400 gallons per hour at a 20-ft. head 
—3'2 h.p. Evinrude motor. Price $175. 


FOB. MILWAUKEE 
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ATLAS 


EXPLOSIVES _ 
for quarrying 





N practically every kind of quarry 

blasting Atlas Ammite will do 
better work—and at less cost. 
Furthermore, as Ammite will not 
freeze and the usual powder headache 
is eliminated when handling, its use 
saves the time and labor lost through 
these objectionable features. Let the 
Atlas Service Man help you deter- 
mine what grade of Ammite will save 
the most money for you. 


AMMITE 


—cannot freeze— 


ATLAS POWDER COMPANY 
WILMINGTON, DELAWARE 


Pore 
SCLTINSS> 
Branch Offices: \ 
Allentown, Pa.; Bir- LAEEASS? McAlester, Okla.; New 
~ eeeqgge gmp Boston, OF ee! ‘ rag La: New York 
: arleston, ¥& ity, N. Y.; Norristown, 
Ja.; Chicago, IIl.; Lee Pa.; Philadelphia, Pa.; 
Des Moines, lowa; PW \+++ 23% Pittsburg, Kans.; Pitts- 
Houghton, Mich.; Jop- eS burgh, Pa.; Pottsville, 
lin, Mo.; Kansas City, Ss Ke Pa.- St. Louis, Mo.; 
Mo.; Knoxville, Tenn.; Wilkes-Barre, Pa. 


Branch Offices: 
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NG CO PEMERICK 


Centrifugal 
Air-Separator 


--EMERICK:AIR-SEP 


Pete EMERY # 


| RUBERT M. i 


A Dependable “AIR-SCREEN” 
for sizing 


Fibrous, Flaky or Granular Materials 


60 Mesh to 350 Mesh 








The Only Air-Separator 
for fine 


ABRASIVE PRODUCTS 


RUBERT M. GAY COMPANY 
114 Liberty St., New York, N. Y. 
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CLASS OF SERVICE | SYMBOL "a CLASS OF SERVICE | SYMBOL 


| __ Tetegra® 4 Telegram 
[Day Letter Blue Lp = NN Day Letter Biue 
= 
[__ Night Message Nite WESTERN UNION Night Message Nite 
| _ Night Letter NL \ .\ Useaeees Night Letter NL 
\Trrone of | these three symbols i 2 If none of these three symbois 
| appears after the Sn ae : ee cepuare she the check (umber ot 
-de) this iS 8 4 : ords) this telegram. er- 
| Ms wed cherocted is indicated by the _ ie “ 
| symbo! appearing after the check. NEWCOMB CARLTON, PRESIDENT 
aa a en — 





















































wiseits character is indicated by the 
GEORGE W. E. a VICE-PRESIDENT symbol appearing after the check. | 


XB MW 1215 P 














SUPERINTENDENT 

BEL? USING COMPANIES 

EVERYWHERE 

TO GET "ENDLESS" BELTING RESULTS AT SMALL FRACTION 
OF ENDLESS COST USE "CRESCENT BELT FASTENERS" ON 
YOUR OPEN DRIVES STOP WRITE FOR FULL TECHNICAL DATA 

SIGNED CRESCENT BELT FASTENER CO. 

# NEW YORK 

#aNS DH TO 381 FOURTH AVE NY 


‘CARROLL’ %3 CHAINS 


SERVICE AT THE BUFFALO SLAG CO. 


The Carroll principle of omitting nothing which con- 
tributes to a faultless chain accounts for the fact that 
every user soon becomes an enthusiastic booster. 


Read what Mr. H. E. Rainer writes: 


“The 114-in. Steam Shovel Hoisting Chain 
which we purchased from the Carroll Chain 
Company of Columbus, Ohio, early last sea- 
son for one of our Model 61 Marion Steam 
Shovels has proved entirely satisfactory. 

“‘We believe that Mr. Carroll makes one of the 


best steam shovel chains that can be purchased 
anywhere.” 








Very truly yours, 
The Buffalo Slag Company, 
By H. E. Rainer. 


This is the opinion of experience. 


THE CARROLL CHAIN CO. 


Columbus, Ohio 
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The New Weston Direct Drive Gyratory Crusher 


for Secondary Reduction of Hard Rock, Ore and Gravel 
A BETTER CRUSHER BECAUSE 


Gears, Countershafts and Belts are eliminated. Eccentric 
is at the top, is Bronze Bushed and oil floated. 

Entrance of dust into oil supply and bearings is absolutely 
prevented. 

By removing six bolts—machine can be taken apart with 
crane or derrick. 

Capacity is 3 to 5 times greater than geared gyratories. 
Power consumption is exceptionally low. 

Construction is all steel with Chrome-Vanadium Molyb- 
denum forged steel shaft. 


Built in six standard sizes—largest size takes 12-inch rock rejecting 350-450 tons per hour. 
Smallest machine when set to 134 inches rejects 120 tons per hour, or 40 tons per hour with 
l4-inch setting. 


Send for Bulletin 25 Which Describes This Machine in Detail 


THE MORGAN ENGINEERING COMPANY 


ALLIANCE, OHIO 


Designers, Manufacturers and Contractors Chicago 
Electric Traveling Cranes, Rolling Mill Machinery 122 S. Michigan Ave. 
Pittsburgh Ordance, Steel, Shipbuilding and Forging Plants Complete Birmingham, Ala. 
1420 Oliver Bldg. Rock Crushers, Special Machinery for Any Purpose Brown-Marx Bldg. 











Continuous Discharge—Gas Fired 


LIME KILNS 





The wastefulness of efficiency of any lime burning apparatus 
is determined by the amount of fuel per ton of lime produced. 


Our Kilns are not an experiment, but have successfully met 
the test of years of actual service. The design is the work of 
our Consulting Mechanical and Chemical Engineer, who has 
had many years of practical operative experience. They em- 
body a number of labor saving devices, and are designed to 
secure maximum production with minimum fuel consumption; 
their record in this respect should interest every lime producer 
in the country. 


Glamorgan Pipe & Foundry Company 
Lynchburg, Va., U.S. A. 


Using the Nationally Famous Virginia Foundry Irons 
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SULLIVAN 
ROTATORS 


Hard on the rock— 
Easy on the runner 
O YOU 
drills 
spring? 

Why not buy 
Sullivan Rota- 
tors? 

Their drilling 
speed, air and re- 
pair economy and 
convenience are 
guarantees of 
high production 

Se. and low cost. 

For block hol- 

=] ing use Rotators. 

For shallow 
holes in trenches 
use Rotators. 

For deep holes 

Mon benches use 
Rotators. 

For any drill- 
ing in road grad- 
ing use Rotators. 

For light tripod or quarry bar drilling 
use Rotators. 
Rotators weigh 
readily, < 
work 


need 
this 





38 Ibs., drill holes to 14 feet 
ind may be had in seven models to suit the 


to be done. Bulletin 2481A 


Air compressors 


Large or small, stationary 
or portable, 


there’s a 
“SULLIVAN” 
of the type 
and size 
you need 


Ask for in- 
formation on 
this Angle- 
Compound 
belted Com- 
pressor, 450- 
3500 cu. ft. 


Bulletin 2477-B 











‘SU LLIVANM, MACHINERY COMPANY 


Co, ILLINOIS, U.S. A. 


‘I 





82 E AST AD. AMS STREET 


ae Compressors; Air Lift Pumps; Diamond Drills; 
~All. “Hammer Drill Sharpeners; Drill Steel Fur- 
maces; Forge Hammers; Ironclad Coal Cutters; 


Rock and Hammer Drills; Quarrying Machinery. 


2 





Products for the San 


Gravel, Stone, Cement, 
Gypsum and Lime 
Industries 





Transmission Belting 

Conveyor and Elevator Belting 

Sand Suction Hose and Dredge Sleeves 
Air Hose 

Sheet Packings, both Rubber and Fibre 
Steam Hose 

Water Hose 

Piston Packings of all kinds 

Pump Valves 











OUR PACEMAKER Transmission Belting 
is made of especially woven heavy duck 
impregnated with a pure gum friction or bond 
between the plies and is designed for very 
severe service, such as crushers, etc. 
ARNO CONVEYOR BELTING—made of 
heavy duck with a high grade friction be- 
tween the plies and an exceedingly tough, 
fibrous cover to withstand the abrasive ef- 
fect of sand, gravel, crushed rock, etc. 
HONTAS CONVEYOR BELTING—made of 
the same duck as Arno, with a very good 
cover and especially recommended for clay, 
dirt and other materials not requiring as high 
grade a cover as Arno. 
SANDOW Sand Suction Hose and Arno 
Dredge Sleeves are too well known in this 
industry to require very elaborate details of 
construction. They are both made extra 
heavy and oversize for the entire length, 
thereby eliminating the weakness of enlarged 
ends. 
LOSANT AIR DRILL HOSE is unquestion- 
ably the highest grade hose manufactured for 
this exacting service. 
We manufacture Water Hose and Steam Hose 
of exceptionally high quality to suit the most 
severe service. 
Sheet Packings and Piston Packings of all 
styles. 
Pump Valves for high and low pressure, hot 
and cold water. 


Prices and samples gladly 
furnished on request 


203 


d, 


The Cincinnati Rubber Mfg. Co. 


Cincinnati, Ohio 








| 
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You Own Half a 
TrucKrane, Already 


HAT old 5-ton truck that you were going 
to trade in for a new one—it would make 
an ideal mounting for a Truckrane. All that’s 
necessary is that the chassis be 9’ 6” from the 
rear of the driver’s seat to the center of the 
rear axle. 
We furnish the crane part brand new and that’s all 


you have to pay for to own a complete Truckrane 
unit—less than the price of a new truck alone. 


The Truckrane is crane and motor truck combined. 
Within its capacity, it can handle crushed stone and 
rock as capably as a bigger machine and its increased 
movability makes it much easier to shift from one job 
to another. 

Get acquainted with the complete Byers line of Cranes 
—Full Circle, Auto-Crane (half circle) and Byers 
Truckranes. In use by contractors and quarry men 
all over the country. 


THE BYERS MACHINE COMPANY 


310 Sycamore Street, Ravenna, Ohio 
New York Chicago Pittsburgh St. Louis 


Sales ecm HRS in Au Other Principal Cities 
AUTO-CRANE AND Builders of aie: Circle Cranes (7 tons); Standard ‘“Auto-Crane * (5 tons); ‘‘Auto-Cranes” Model “1” 


REVOLVING TYPES 2% tons); Suckets Hoists See am, Gasoline, “Electric, and Belt), ete. 


TrucKranE 








“Kahlenberg Engines Give Satisfaction 
Everywhere”’ \ | e Cn, 
| a 


HEAVY DUTY 
» OIL ENGINES 


Sizes 25 to 180 H.P. 


News of the New Kahlenberg Crude Oil Engine has spread 

throughout the Stationary Engine Industry. It did not take 

y — long for alert men in every corner of the land to learn that 

». a radical and original engine improvement has been brought 

’ forth. Men who have seen the new type Kahlenberg in 

action have told others—all have agreed that no other crude 

oil engine has embodied the original features conceived and 

i : perfected by Kahlenberg. For this reason, we want you also 
to see we Kahlenberg Crude Oil Engine, note its con- 

venience and smoothness in action, when running at any 

speed, no load, or full load. Note particularly that it 

idles all day without skipping and takes up full load with- | Kahlenberg engines are 

features: out shock or jar instantly, and without special devices of reel a i] 
Patented—Governor control. any kind—it is built that way. very simple and easily Op- 
Patented—lInjection_ control. y y erated by any man of or- 
Patented—Air starting and re- 
versing. May we send you a catalogue? 


Patentud—Water cooled com- dinary intelligence — no 
bustion chamber. 


M Patented—Pressure fuel oil valves to regulate, no high 
strainer. ees a 
a part ‘‘getatable’”’ and re- ° ° pressure air automatic 
m ‘ EE 
Gane cuteed itn Lonbrate cner regulation and lubrication 
fectly on any of the crude Seat Manufacturers throughout. 


sremreens 1720 12th St., Two Rivers, Wis., U. S. A. 
cA 
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THOMAS HOISTS 


atc a 


wn 





Totine, 


THOMAS 


single and two- 
speed types built 
for Dragline 
Cableways, Drag 
Scrapers, Der- 
ricks, Bucket 
Operation, Car 
Haulage. 





Above cut illustrates our single 
drum hoist of the Band Friction type 
— used for incline work in QUAR- 


THOMAS ELEVATOR COMPANY, 27 So. Hoyne Ave., Chicago, III. 











POWER TALKS ~ ~ NO. 2. 


“Time Out! — 


Day in and day out over a period of years, “PRIMM” 
Oil Engines have been delivering steady, dependable 
power. A “PRIMM” never requires “time out”—no 
shut downs. “PRIMM” Oil Engines are built to 
last—to give continuous service — always. This is 
one of the many reasons why they cut power costs 
everywhere. 








Find out more about this economical, reliable 
Gil Engine today. Interesting literature will 
be mailed to you upon request. 


Built in sizes from 
20 to 300 H. P. te 
meet any power re 
quirement. 


The Power Manufacturing Co. 
——_ 705 Cheney Ave., Marion, Ohio 
Ol L EN | i. ES. Builders of Reliable Oil Engines for Twenty Years 
“Service Guilt In At The Factory and Maintained In The Field” 
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A Few of Our Clients 


Cement Plants Gravel Plants 


Chicago Portland Cement Co. Chicago Gravel Co. (3 plants) 
German American Portland Cement Co. Lake Shore Sand Co. 


Ironton Portland Cement Co. Battjes Fuel & Bldg. Material Co. 
Petoskey Portland Cement Co. Niles Sand, Gravel & Rock Co. 
Pittsburgh Plate Glass Co. Northern Gravel Co. 
Rock Crushing Plants Akron Sand & Gravel Co. 
Dolese & Shepard Co. Industrial Plants 
Chicago Union Lime Works Havana Metal Wheel Co. (3 jobs) 
Brownell Improvement Co. 
Crescent Forge and Shovel Co. 
Canada Crushed Stone Corp., Ltd. (2 plants) . 
Great Cobar, Ltd. (Australia) 
Montreal Crushed Stone Co., Ltd. Seok Ad Mfe. C 
Dunbar Stone Company ne ee ee rer 
Illinois Steel Company Power Stations 
Railroad Ballast Plants Brownell Improvement Co. 
Grand Trunk Railway System Petoskey Portland Cement Co. 
Vandalia Railroad Co. Rockford Drop Forge Co. 
Virginian Railway Co. Hyde Park Hotel 


J. C. BUCKBEE COMPANY, ENGINEERS 


1733 First National Bank Building, Chicago, III. 





——_ 











WELLER- MADE EQUIPMENT 


For Handling the Materials FF ny 
Mechanically 2g wee a 


Increase the Output and Reduce 
Costs by Employing Weller-Made 
Machinery to Do the Work 


Mame, SUCKET ELEVATOR 60-FT. CENTERS’ 
FOR SAND ANDO STONE 





It is sturdy and reliable. Never lays 
down on the job. The cost of opera- 
tion is small. Will help pay dividends. 


We Make 
Conveyors of All Types 
Bucket Elevators Portable Elevators 
Steel Storage Bins Bin Gates 
Screens Sheet Metalwork, etc. 


igh agaanaaas 


Write and let us know the 

kind of equipment you are in- 

terested in or the material you 

want to handle. Catalogues 

showing installations, also data 

to help in selection of equip- pF Sc VATOR. 3 
ment, will be sent. ‘+, 3; gf i » ie 0 the 4 feos 4940 ef * Maal vo nec OTOL FLO OF MATERIAL ~.. 


WELLER MFG. co. 


1820-1856 North Kostner Avenue SALES OFFICES Chicago, Illinois 
New York Boston Baltimore Pittsburgh Cleveland San Francisco Salt Lake City 
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SANDVIK | 


Steel Belt Conveyor 


Sandvik Steel Conveyor Belts are made of high grade Swedish 
Charcoal Steel by a special process—cold rolled, hardened 
and tempered in one piece lengths up to 350 ft. They are 
of a self-supporting nature, requiring fewer supports—are ab- 
solutely smooth running, and have a simple discharge ar- 
rangement, replacing present expensive and cumbersome trip- 
pers used in rubber belt practice, consisting of a scraper plow 
which removes either full or part of the load. 

The photograph at the left shows a scraper in operation, dis- 
charging part of the load. 


Read what one cement producer thinks: 





“We have found the Sandvik Steel Conveyor Bands to be 
very reliable and strong and the wear has been so slight, 
the power consumption so low, that they are substantially 
cheaper and more advantageous than other heavy convey- 
ing apparatus and machinery.” 


Every user is equally enthusiastic. Write for complete information. 
Ask for Catalog No. 18 


SANDVIK STEEL, INC. 


2001 Woolworth Bldg. New York City 
Chicago Office—332 South Michigan Ave. 


A 
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PERFORATED SCREEN SECTIONS 




















MADE TO SUIT 
YOUR REQUIREMENTS 


NORTMANN 
DUFFKE CO. 


1200 - 27 Ave. 


MILWAUKEE 
wis. 
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32 to 8% Saving in Coal Guaranteed 
Typical Chart Record of Producer Gas Pressure With and Without the 


CHOWNING REGULATOR 


Producer gas cannot be burned eff- 
ciently and economically in any furnace 
when the gas main pressure is irregular as 
shown by upper half of chart. 

Since the supply of atmospheric air en- 
tering any furnace is under constant 
PRESSURE, in order to maintain a uni- 
form temperature, the gas also must be 
under CONSTANT PRESSURE. Conse- 
quently, any type of furnace using pro- 
ducer gas regulated with a Chowning Reg- 
ulator fulfills this requirement. 

Any furnace burning producer gas so 
controlled not only uses 314% to 8% less 
fuel but PRODUCES FASTER and with 
LESS furnace repair. The initial cost 
completely installed is recovered within 
from 3 to 6 months. 








Send for 
Catalogues and Bulletins 


Chowning Regulator Corporation 


Corning, N. Y. 


VULCAN 











"HE engraving above shows an installation of one of our 9 and 10x210 

foot kilns at the Oswego Portland Cement Company, Oswego, Ore. 
Everywhere Vulcan owners are the greatest sales forces Vulcan posesses, 
for men know neither self interest nor gain in back of the impulsive praise 
owners give this kiln. 


If you would know where complete kiln satisfaction exists, ask a Vul- 
can owner. 


VULCAN IRON WORKS 


Established 1849 
1753 Main Street Wilkes-Barre, Pa. 
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TY GRATES— 


These grates are especially designed to 
meet every requirement of Kiln and Hy- 
drating practice. 


Performance has demonstrated their eco- 
nomical value and wonderful efficiency. 
Performance has proved their ability to 
withdraw a higher degree of heat with- 
out warping than any other grate on the 
market. 


McGINTY Grates have a greater air area 
that permits the use of low grade coal and 


a deep fuel bed. 


It is a sifting, shaking, and dumping grate, 
allowing fire to be cleaned with closed 
doors. A perfect satisfaction guarantee 
accompanies each grate. 





The above engraving shows six Arnold Type Kilns at the Luckey 
Lime & Supply Company, Luckey, Ohio, all equipped with 
McGINTY Grates and all giving perfect satisfaction. 


THE KRAMER BROS. FOUNDRY CO. 
Dayton, Ohio 











The Merrick Conveyor Weightometer 


Keeps Tab on Both Men and Conveyor 


because it tells you with an accuracy GUARANTEED 
WITHIN NINETY-NINE PER CENT the weights of 
material handled by your belt, bucket or pan con- 
veyor and gives you an accurate record in any unit 
desired. From these records the efficiency at which 
your conveyor is operated can be readily calculated 
as well as the exact cost per ton of handling your 
material or product conveyed. 


Many prominent cement mills, quarries, and stone 
producing plants are using the WEIGHTOMETER 
for weighing stone, shale, rock, finished cement and 
coal. 


The WEIGHTOMETER may be installed on any con- 
veyor. 
Send us details of your particular weighing problem 


and we will promptly furnish you 
with its solution 





MERRICK SCALE MFG. COMPANY 


— “Tia eesti 180 Autumn St., Passaic, N. J. 
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Disabled Motive Power in Quarry Service Often 
Entails Heavy Losses Waiting for Repair Parts 


N the Rock Products industry, the use of motive power is essential. In many 


cases only a few locomotives are required, but in busy seasons, they must 
all be operated at fullest capacity. 


A breakdown under such conditions is serious. Often the field of operations 


is distant from the source of repair part supplies, and motive power disabled 
under such conditions means financial loss. 


As builders of thousands of industrial locomotives of all types and sizes, and 
for all purposes, we are well equipped to manufacture and forward with the 
least delay, duplicate and repair parts, not alone for Baldwin locomotives, but 
also for those of other makes. We will also prepare for you, if requested, a list 


of parts most frequently needed which should be kept on hand to meet emer- 
gencies. 


Baldwin Service is always at the command of 
Quarry Operators and Engineers 


THE BALDWIN LOCOMOTIVE WORKS 


Philadelphia 




















A Shay for Every Hauling Job 


HERE’S a Shay for your hauling, Don’t buy another locomotive until you 
a Shay that is big enough without know what a Shay Geared Locomotive 


being too big: 

; Vj — ° . 
Sie | pce ES ae ee See We have some interesting things to 
tell you about the Shay Geared Loco- 
motive and what it is doing for others. 


will do on your job. 


INDUSTRIALS 
—a Shay that works successfully 
on rough track. 


—a Shay that will give you years No obligation attaches to your request 
and years of low-cost service. for this information. 

The Shay In 

dustrial Catalog 


pele oll LIMA LOCOMOTIVE WORKS, Incorporated 


Shay. Write foe ‘ ‘ 
copy. r 17 East 42nd Street, New York Lima, Ohio 
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ATLAS CARS 


DEPENDABLE HAULAGE EQUIPMENT 9 SS > 
OFFERING | asain 
UNINTERRUPTED PERFORMANCE “capacity. "Piain Wheels 




















Steel Gable Bottom Car 





“Built to Endure Under 
Toughest Service Conditions” 





A CAR FOR EVERY PURPOSE 


No. 271 
End Dump Car, with auto- o. 258 No. 805 
matic trips on door Heavy Duty Quarry Car Dumping Stone Carrier 


THE ATLAS CAR AND MANUFACTURING CO. 


Manufacturers Engineers 


Cleveland, Ohio, U.S. A. 

















ECONOMY — EFFICIENCY 


You’ re sure of both when you equip your quarry with 
Koppel Cars and Track 


Koppel Quarry Cars are built to stand 
the strain and hard usage of severe 
service. 


Koppel Track, Switches and Frogs are 
designed right, and they’re built right. 


Let us solve your Hauling Problems 


KOPPEL INDUSTRIAL CAR & EQUIPMENT COMPANY 


Koppel, Pennsylvania 


SALES OFFICES: 


: New York Pittsburgh Chicago Detroit Philadelphia 
30 Church Street Farmers Bank Bldg. Peoples Gas Bldg. Book Bldg. Commercial Trust Bldg. 


Kansas City San Francisco Toronto, Canada 
Railway Exchange Bldg. 51 Minna Street Ryrie Bldg. 
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American Ring Pulverizer 


Here is another producer who knows there is nothing that equals the American Ring Pulverizer. His 
experience with this machine covering a period of five years taught him the American delivers the 
goods—that its built-in quality gives it the ability to stand up and deliver a service performance un- 
equaled in dependability, efficiency and economy. 


““We have used the American Pulverizer about five years, and it has done good work in hard limestone, 
reducing it to %4-in. to dust in one operation. 


“The American people are always prompt on repair parts ordered.” 


Truly yours, 


Tarbox & McCall. 
By H. McCall. 


AMERICAN PULVERIZER CO., 18th & Austin, St. Louis, Mo. 








Recognized Leaders 


For Capacity Production of Fine 
Crushed Stone and Gravel 


Contractors, Road Builders, Pit and Quarry Operators 
and Highway Commissioners all over the country are 
asking the question—‘‘How can we meet requirements 
for large quantities of fine crushed stone with speed 
and economy?” The simplest and best answer is 


Use a Universal Crusher 





Capacities— ; _ 
' Two tons to 450 —~ OF enivESsAt 
; —— tons daily oe 
HEAVY DUTY GENERAL CRUSHERS 


12 x 20 in., 12 x 24 in., 12 x 36 in. 
15 x 20 in., 15 x 24 in., 15 x 36 in. 





SUPERIOR FEATURES—Very simple in design and operation, unbreakable steel 
frames, best Manganese Steel jaws and liners, only one shaft, this of heavy high 
carbon steel and running in phosphor bronze bearings, efficient lubricating sys- 
tem and instant adjustment for any size material without stopping the machine. 


STRONG, LIGHT, DURABLE, ECONOMICAL, DEPENDABLE 


Mounted or unmounted, with or without elevators. Write us your requirements. GRAVEL AND REJECTION CRUSHER 
Complete information promptly furnished. 8 x 16 in., 8 x 18 in., 8 x 24 in., 8 x 36 in. 


Universal Crusher Company, 225 3rd St., Cedar Rapids, Iowa, U. S. A. 
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WESTERN - AURORA 


The Jaw Crusher That is Different 








Different in design. Look at the sectional view. 
Not a time-wasting spring to break, or toggle to 
fall out. 


Also—and what is even more important—a con- 
tinuous double-stroke crushing motion which in- 
creases capacity, reduces vibration and economizes 
power. 

The Western-Aurora Crusher is different in 
many ways that serve to speed up the work and 
fatten your pocketbook; and other units of the 
complete crushing and screening plant are on a 
par with it. Elevator, screen and bin—all are of 
the most substantial construction. 


A Western-Aurora Crushing Plant is a mighty 
fine investment from every angle. 


Other reasons are found in Catalog 44-T. We 
would like to send you a copy 


THE AUSTIN -WESTERN ROAD 
MACHINERY CO. 


Chicago, Illinois 


Branches in 22 Cities 
“Everything from a Drag Scraper to a Road Roller” 





AUSTIN 
GYRATORY 
CRUSHERS 


Stationary and Portable Types 


Austin equipment in your crushing plant 
will solve your most difficult production 
problems. Austin Crushers have features 
found in no others, while Austin Elevators, 
Screens, Cars and other accessories are in 
a class with the crushers. 


Maximum output with minimum delay 
is the combination responsible for the re- 
markable operating records made by Aus- 
tin equipped plants. 


Crusher Catalog 29-T tells the whole 
story. Drop us a card and we'll send you 
one by return mail. 


AUSTIN MANUFACTURING CO. 


New York Chicago San Francisco 
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Electrical Machinery 


For Every Purpose in the 
Rock Products Field 


Direct Current Generators 
Direct Current Motors 
Alternating Current Generators 
Alternating Current Motors 
Synchronous Motors 

Crane and Hoist Motors 
Elevator Motors 

Motor Generator Sets 

Arc Welding Equipments 





BURKE ELECTRIC COMPANY 


Main Office and Works 
Erie, Pa. 


SERVICE-SALES OFFICES: 
Cleveland 
Philadelphia 

SALES AGENCIES 


Cincinnati: Underwood Electric Co. 
Kansas City: W. T. Osborn 


Buffalo 


Detroit 
New York 


Pittsburgh 























Ever-Green and Ever-Red Slate Granules, 
used in making slate surfaced roofing, slate 
flour as a filler in paints, mechanical rubber 
goods, linoleum, window shades, plastic 
roofing, roofing cement, and asphalt roads, 
can be used with telling effect 


For the Facing of Concrete 
Blocks, Bricks or Stucco 


The beauty, style and finish of a building 
covered with this material adds appreciably 
to its value. 


It can be delivered carefully graded to size. 


Write for samples and prices 


VERMONT MILLING PRODUCTS CORP. 
POULTNEY, VERMONT 
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for Stucco 


Metro-Nite White is a siliceous dolo- 
mite, extremely hard, sharp, cleanly 
graded and makes a bright, sparkling 
face for stucco buildings, concrete 


bricks or blocks. 


It is generally accepted as the most 
beautiful and artistic facing known for 
this purpose, and we will gladly send 
samples to anyone who is interested in 
carload lots. 


Metro-Nite can be delivered either in 
white or green. 


THE METRO-NITE CO. 
333 Hartford Ave., Milwaukee, Wis. 





Reliance Crushers 


IN ALL SIZES FOR EITHER PORTABLE PLANTS FOR 
ROAD BUILDING OR STATIONARY QUARRY IN- 
STALLATIONS. 


BUILT FOR LONG, HARD SERVICE—WILL 
SAVE YOU MONEY IN THE LONG RUN 


Let us quote you prices 


Universal Road Machinery Co., Kingston, N. Y. 
Branches in all principal cities in U. S. and Canada 


MANUFACTURERS OF THE FAMOUS RELIANCE LINE 
%F ROAD BUILDING AND QUARRY EQUIPMENT 
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F. L. SMIDTH & CO. 


50 Church Street New York 


Engineers 





CEMENT MANUFACTURING 
PLANTS 


CEMENT MAKING MA- 
CHINERY 


PULVERIZED COAL IN- 
STALLATIONS 


GRANULATING AND PUL- 
VERIZING MACHINES 
FOR ALL MATERIALS 


FLINT PEBBLES—SILEX 
LINING 


THE LENIX BELT DRIVE 











Webb City & Carterville 
Foundry & Machine Works 


Webb City, Missouri 





Engineers Founders Machinists 











Complete Crushing Plants Designed 


Manufacturers of rock crushing machinery: Jaw Crushers, 
Hercules-Giant and Heavy Duty Crushing Rolls, Screens, 
Centrifugal Pumps, Elevators, Stone Buckets, Sheet Metal 
Work, Stone Cars. 


Write for descriptive literature 














Manganese Steel Linings 


USERS OF 


“K-B” PULVERIZERS 


requiring additional 
tonnage are order- 
ing ““K-B” equipment. 


May we tell you why? 


K-B Pulverizer Co., Inc. 
92 Lafayette Street 
PULVERIZER| New York 











V4 




















Pittsburgh, Pa. 


“Schaffer ‘ 


Hydrator 


There is far more than average sat- 
isfaction in the superior kind of per- 
formance and reliability with which 


SCHAFFER 
HYDRATOR 


is so universally credited. Every pro- 
ducer who is acquainted with this re- 
markable piece of machinery is en- 
thusiastic when talking of its depend- 
ability, its flexibility of contro] and 
the quality of hydrate it produces. 
The Schaffer is automatic in opera- 
tion, solving the labor problem, and 
will successfully handle either high 
calcium or dolomite lime. 


Let us explain its operation 
in detail 


SCHAFFER ENGINEERING & 
EQUIPMENT CO. 


2828 Smallman Street 
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BUCYRUS, OHIO 


Longer Service— 


You will be free from the 
constant worry of shut-downs 
if you will carry a line of 
ERA repair parts. 

Gyratory Crusher Parts— 
Heads, Concaves and Re- 
newable Mantles, Gears and 
Pinions and Wearing Plates. 


Jaw Plates, Cheek Plates, 
Toggles and Toggle Bear- 
ings. 

Standard detachable chains 


of all sizes and Sprocket 


Wheels. 


THE HADFIELD-PENFIELD STEEL COMPANY 
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Heavy Service Dredging Pump 


Where conditions are too severe for our stand- 
ard sand pump, the above type is recommended. 

It is built in sizes from 4 in. up, arranged for 
belt, motor, or engine drive. 


MORRIS MACHINE WORKS 
50 Genesee St. Baldwinsville, N. Y. 


39 Cortlandt St., New York City 
Forrest Bldg., Philadelphia, Pa. 
217 N. Jefferson St., Chicago, Ill. 
Penobscot Bldg., Detroit, Mich. 


Bulletin No. 19-B fully describes our complete line of 
sand and dredging pumps. Have you your copy? 


MORRIS 


Since the Civil War Builders of Centrifugal Pumps, Hydraulic 
redges, and Steam Engines 








These fine grinding mills 
are made in two sizes. 
A 36-in. Vertical Mill 
arranged for belt or di- 
rect connected motor 
drive, and a 42-in. Hor- 
izontal Mill for belt 
drive. They are fitted 
with American, French 
Burr or Rock Emery 
Stone. 
Vertical Grinding Mill 





EHRSAM 
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The “AMERICAN” Heavy Duty Clamshell 
Derrick Engine is a Profit Builder 


When you buy a clamshell derrick hoist the big thing 
to be sure of is ample capacity. There will be no ques- 
tion about this if you buy an “AMERICAN” Heavy Duty 
Clamshell Derrick Engine—9x10 size for a \y- yard 
bucket; 10x12 size for a 2-yard bucket—and an “AMER- 
ICAN” 5x7 or 7x8 Independent Slewing Engine. 








HOIST & DERRICK Co. 
Saint Paul, Minn. 














New York - Chicago -Pittsburgh-Seattle- New Orleans - Detroit J) 
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Calcining Kettles 
The J. B. Ehrsam & Sons Mfg. Company 


Enterprise, Kansas 


Ehrsam Calcining Ket- 
tles are made in stand- 
ard sizes: 4x4 ft., 5x5 
ft., 6x6 ft., 8x8 ft., 10 
x 8 ft., 12x8 ft., and 
14x8 ft. They are com- 
plete with the exception 
of Brick Setting. 


We also manufacture 
Hair and Fibre Pickers, 
Elevators and Convey- 
ing Machinery, Hammer 
and Revolving Screens, 
Power Transmission 
Machinery. 


Inquiries Given Imme- 
diate Attention 


— 














There is unusual strength, toughness and durability 
built into both the Monarch Whyte Strand Wire 
Rope and Macwhyte Galvanized Cast Steel Guy 
Rope. Because of their durability these brands are 
safe and economical. 


The “Monarch Whyte Strand” Wire Hoisting Rope is 
composed of six strands of nineteen wires each and 
has one manila center—the wires have a breaking 
strain of from 220,000 to 280,000 lbs. per square 


inch, and at the same time are extremely tough. 


(6x7) (6x19) 


The Macwhyte Galvanized Cast Steel Guy Ropes are 
composed of six strands—seven wires or nineteen 
wires in each strand. These ropes are built to stand 
all atmospheric conditions and are extremely dur- 
able. 


Products 


Buy a Caterpillar type shovel that is 


UP-TO-DATE 


If you have used any other caterpillar 
type steam shovel, you will see at once 
that the ERIE is far superior. It is auto- 
matically lubricated, from internal oil res- 
ervoirs. This greatly reduces friction—it 
gives you several times the climbing power. 
More than twice the speed of other cater- 
pillar type shovels. It also assures you of 
steadier service and a much lower upkeep 
cost. 

These features of the new 1922 ERIE, 
and many others, are interestingly de- 
scribed in our Bulletin P-60. Write for 


a copy. 


POWER STEERING, 
from the cab, saves you 
a man’s wages. Not nec- 
essary to have a man on 
the ground to throw 
clutches for steering. 

CLIMBS GRADES as 
steep as 30% (engineers 
measurement). 

—~ 


The treads of the 
caterpiller type ERIE 
are all-steel, practi- 
cally indestructible. 
No broken wooden 
fillers to replace, nor 
bent channels to re- 
pair. Every link pin 
is bushed, so that 
there is no wear on 
the link itself. Bush- 
ings when worn are 
easily replaced at 
slight expense. 


ERIE STEAM SHOVEL CO., Erie, Pa., U. S. A. 


Builders of Erie Steam Shovels and Locomotive Cranes 


MACWHYTE COMPANY 


Kenosha, Wisconsin 



































STORAGE BATTERY LOCOMOTIVE 


r West Virginia, 80 per cent of all storage bat- 
ery locomotives in use today are Irontons! This must 
be conclusive proof that the Ironton Storage Battery Loco- 
motive gives more efficient, more economical hauling 
power. This must be proof that your money is invested 
most advantageously in an Ironton Locomotive. Quality 
service—satisfaction—why not for you, too? 

















Newark “Lock Crimp’? Heavy Steel 
Wire Screens are made in special sizes 
from coarsest to finest mesh. 

This is a durable wire screen, assuring a 
clean, even graded product at low cost. In 
fact it is this ability to do better screening at 
lower cost that has made this product the 
standard of screening value. 


The Ironton Engine Co. Ironton, Ohio 
Branch Offices: 


561-B_ Union Arcade Bldg. 816 Robson Prichard _ Bldg. 
Pittsburgh, Pa. Huntington, W. Va. 
1618 Areade Bldg., St. Louis, Mo. 


Ph ‘a. 

905 14th Street, Denver, Colo. 
4 Veber Roa 
Columbus, Ohio. 

1308 American Trust Bldg. 
Birmingham, Ala. 

711 First National Bank Bldg. 
‘ort Smith, Ark. 

61 Marion Street, Seattle, Wash. 


Newark Wire Cloth for fine screening is 
unequaled in value 
Use Standard Testing Sieves 











NEWARK WIRE CLOTH CO. 


Newark, New Jersey 
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3 Car Puller 


This car puller equip- 
ment will give you 
absolute control in 
the spotting or re- 
placing of cars, loaded or unloaded, and without regard for 
weather conditions. It will pull cars from either direction, 





is exceptionally compact and rugged in construction, can 
be installed in a limited space, and motor is protected by 
metal cover. 

Furnished in type and size to meet your special needs— 
Motor or Belt drive. 


MINING MACHINE CO., MOUNTVILLE, PA. 


The “Handy Man” is a real money 











New Actland Revolving Screens 


made in three different sizes and four 
different lengths — capacity from 
one to two hundred 
tons per hour. 










Write for catalog and prices on revolv- 
ing screens, jolt screens, elevators, con- 
veyors, and primary or secondary rock 
crushers. 


NEW HOLLAND MACHINE COMPANY 
New Holland, Pa., U. S. A. 

















@) LOCOMOTIVE 
CRANES 


fe} tte] LOCOMOTIVE | CRANE CO. 


OHIO 


Chicago Office: 








LT 


Engineering Service— 











This organization designs and 
builds Lime and Hydrated Lime, 
Cement and Plaster plants after 
making a scientific study of each 
proposition. 











Richard K. Meade & Company 
11 E. Fayette St. Baltimore, Md. 














SPELL 


Low Hauling Costs 


Continuous Opera- 
tion 

Great Saving with 

Small Investment 


CERTAINLY! 


Automatic 
Aerial Tramway 


Let Us Demonstrate 









Interstate Equipment 
Corporation 


25 Church Street 
New York City 































Robert W. Hunt 


Jno. J. Cone D. W. McNaugher 


ROBERT W. HUNT & Co. 


Inspection — Tests — Consultation 


Inspection New and Second Hand Machinery, Pumps, 
Crushers, Steam Shovels, Cars, Locomotives, Rails and 
Quarry and Contractors’ Equipment 


INSPECTION AND TESTS OF SAND, GRAVEL, CEMENT, STRUC- 
TURAL STEEL, CASTINGS AND CONSTRUCTION MATERIALS 


Cement, Chemical and Physical Testing 


Laboratories 
CHICAGO 
New York 2200 Insurance Exchange Pittsburgh 
St. Louis Kansas City Cincinnati San Francisco 





Railway Exchange Bldg. New York: 30 Church St. 











Industrial Cars 


and 


= Dumping Buckets 
of All Kinds 


Specialize in 
Hoppers, Bins, Bin Gates, Chutes 
Penn Foundry & Manufacturing 


Company 
Hillcrest, Reading, Pa. 






















BACON ~ FARREL 
ORE G ROCK 
CRUSHING-WORLD KNOWN 


ROLLS CRUSHERS 


EARLE C.BACON, INC. ENGINEERS 
26 CORTLANDT ST., NEW YORK 
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“CLEVELAND” 22225 WIRE CLOTH 


A uniform fineness is assured by the use of “Cleveland Double Crimped Wire 
Cloth, making it unequalled for the screening of Sand, Gravel, Crushed Stone 
and Cement. “Service” is the definite policy of this organization, and through 
every phase of manufacture this end is constantly before us. 





A large stock always on hand. However, any special mesh 
will be manufactured to suit requirements. PRICES RIGHT 


THE CLEVELAND WIRE CLOTH AND 
2% mesh; .105 wire MANUFACTURING COMPANY wim aes 
3573 East 78th Street Cleveland, Ohio 











Perforated MetalScreens 


FOR 


Stone, Gravel, Sand, Etc. 





Perforated Steel Screens 


bi i 


























. «* ie. # F ee tae ill 
For Screening Stone, Gravel, Sand 


and Cement ELEVATOR BUCKETS 


All sizes and shapes of holes i tal of thick PLAIN AND PERFORATED 
oles in metal of proper icknesses o 
to give the best screening results. General Sheet and Light Structural Work 


Sheets furnished flat or rolled to shape for revolving “Light and Heavy Steel Plate Construction” 
screens. 


TEHneMoroNeKwePeronane@ | | HENDRICK MFG. CO. 


CARBONDALE, PA. 


621 N. Union Av * icag New York Office, 30 Church Street 
NEW Y ge Chi Oo, Ill. Pittsburgh Office, 544 Union Arcade Bldg. 
ORK OFFICE: 114 Liberty St. Hazleton, Pennsylvania, Office, 705 Markie Bank Bldg. 


— HYDRATE 


Hydrator 























Years ago we helped our customers create a demand for their hydrate. Today the 
demand exceeds the supply. That's why every lime manufacturer should have an 
efficient, economical hydrating plant. 


THE KRITZER Continuous Lime Hydrator is efficient in production and economical 
in operation and maintenance. Let us investigate exhaustively the local conditions 
peculiar to your proposition, and then apply our experience of many years and design a 
plant to meet those conditions. 


A KRITZER plant, scientifically adapted to your con- 
ditions, will give you the best product at lowest cost 


THE KRITZER COMPANY 
503 South Jefferson Street CHICAGO, ILL. 
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Used Equipment 


Rates for advertising in the Used Equipment Department: 
mum charge, $2.50. Type ads only. 


advertising rates. 


MLMMLA ALLL LALLA ALLL LLL LLL LLL LLL LLL LLL 


Please send check with order. 


VILL CLL LLL LAMA ALLA L AAA LLL LLL ALLL LLLA ALAA ALALLLL ALAA ALAA LLL LLCO, 





IMMEDIATE SHIPMENT 


2—Austin No. 3 Gyratory Crushers. 

2—Bonnot 5’x22’ Compeb (tube) 
Mills. 

1—Vulcan 8’x100’ Rotary Kiln. 

1—Vulcan 7’x120’ Rotary Kiln. 

1—Renneberg 514’x45’ Ore Dryer. 

4—American Process 4’x30’ Rotary 
Dryers. 

2—Hardinge 8’ Conical Mills. 


1—Link Belt 20-Ton Hourly Coal 
Crusher. 

Raymond, Kent and Fuller Mills. 

Swing Hammer Mills, all makes. 

Buchanan and Sturtevant Crushing 
Rolls. 

Jaw, Gyratory and Disc Crushers. 

Complete Experimental Cement 


Plant. 


High Grade Used Machinery for the Entire Rock Products and 
Non-Metallic Mineral Industry Our Specialty 


American Machinery Equipment Co., P.O. Box No. 292, Charlotte, N.C. 


$2.50 per column inch per insertion. Mini- 
No cuts or illustrations permitted unless at the regular display 
These ads must be paid for in advance of insertion 





WANTED 


Air separator 18’, prefer Gayco. 
Advise present condition, location, 
price, etc. Also one belt or chain 
elevator, 75 to 80 ft. centers, with 
about not less than 7 x 14 buckets 
complete. Address 


Box 1631, Care of Rock Products 


542 So. Dearborn St. 
Chicago, IIl. 











FOR SALE 


2—8x110’ Rotary Kilns. 

5—5x6x7x110’ Rotary Kilns. 

5—5x21’ Tube Mills (1 has 
Silax lining, 3 steel lining, 
1 without lining). 

1—4' 6"x29' Coal Dryer. 

2—No. 6 Gates Crushers. 


—514x22’ Tube Mills. 
2—6x50’ Rotary Dryers. 
3—Kominuters. 
6—Krupp Ball Mills. 
3—33” Fuller Mills. 
2—6x60’ Rotary Dryers. 


ENGINEERING SALES COMPANY, Nashville, Tenn. 
OLLIE LAWRENCE, Stockertown, Pa. 











CRUSHERS 


1—60x84 P. & M. Jaw 

1—24x48 Buchanan Jaw 

1—10x16 Farrell Jaw 

2—No. 8 Style K Gates Gyratory 
2—No. 6 Style K Gates Gyratory 
5—No. 5 Style K Gates Gyratory 
6—40x15 in. Anaconda Sand Rolls 
3—54x20 Anaconda Sand Rolls 


LOCOMOTIVES 


Standard Gauge—Saddle Tank 
1—13x20, 6 wh. Baldwin 
4—13x18, 4 wh. American 
11—14x22, 4 wh. American 


STEAM SHOVELS 


1-—-100C Bucyrus 3% yd. Dipper 
I— 95C Bucyrus 3% yd. Dipper 
I— 73 Osgood 3 yd. Dipper 
2— 70C Bucyrus 2% yd. Dipper 
Write for Screens, Dump Cars, 
Hoists, Compressors 


T. H. Letson Company 
46 Church Street 


Steel Derricks, 


New York 








FOR SALE 
BARGAIN 


Emerson, Brantingham Hoists 
UNUSED 


DOUBLE CYLINDER, SINGLE 
DRUM, IN FIRST CONDITION 


$150.00 Each F.O.B. Chicago 


Capacity 10,000 Pounds 
IMMEDIATE SHIPMENT 





Detailed Specifications Furnished 
on Application 


“QUANTITY IS LIMITED” 
Hyman-Michaels Co. 


531 Peoples Gas Bldg., Chicago, Ill. 

















Special Bargains 
Send Us Your Boiler Inquiries 


66x86-in. Traylor 
No. 18K Gates’ Crusher 
25-50-80-110 H. P. Flee. Hoists 
Nos. 4-5-6-7%-9 and 10 Crushers 
6 and 12-ton Gasoline Locomotives 
2-Dise Crushers, 36 in. Symons 
100-t yn, 2%-yd. Electric Shovel 
50-5000 ft. Steam Belt and Electric Compressors 
13-30 in.; 10x18 in.; 9x14 in. Jaw Crushers 
4x54 — anahan Roll Crusher 
. D. D. Hoist, 440-v., 3 ph. Pee tor Dragline Set 
vy G. E. Gas Engine Sets, 5-25KV 
haw T000 g. p. m. Pump, 440-v., 3" ph. 
1000 g. p. m. Underwriters Steam Pump 


Send Us Your Inquiries for Your Wants 


2aw Crusher 


Motor 


Ross Power Equipment Co. 
Indianapolis, Ind. 








WANTED 


Second-hand Krupp Tube Mill, in good 


condition, size 6x16. 


Security Cement & Lime Company 
Hagerstown, Maryland 








FOR SALE 


Monighan Dragline, 75 ft. boom, 2 yd. bucket 
Lidgerwood Dragline, 60 ft. boom, 2 yd. bucket 
Monighan Dragline, 40 ft. boom, | yd. bucket 


J. A. Donahue 


20 W. Jackson Blvd. Chicago, Ill. 








For Sale—STEAM SHOVEL 
5% YD. THEW “O” TRACTION 


Thoroughly rebuilt; attractive terms for 
quick sale. 


Walter A. Zelnicker Supply Co., St. Louis 
Rails, Locomotives, Cars, Tanks, Pipe 





—— 
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FOR SALE 


|1—John O’Laughlin No. 1 Gravel or 
Stone Screen, complete and in good 
condition. 4 Jackets. 

|—Dean Bros. double-acting duplex Steam 
Pump, 7x6; used only few months. 

|—Fairbanks-Morse 5x4 centrifugal Water 
Pump; good condition. 
Priced to sell f. o. b. Riverton, Ind. 
LC. RR 


Merom Gravel Company 
208 Indiana Trust Bldg., Indianapolis, Ind. 








FOR SALE 


Tyler Co. Hummer Electric Screen 
sets wire in frames and suitable for 
screening. This machine is practically 
used but one month. For particulars 
address 

Box 1635, care of Rock Products 
542 South Dearborn Street Chicago, Illinois 


One W Pe) 
with four 
sand 
new, 


Machinery For Sale 


DRYERS—Direct-heat rotary dryers, 3x25’, 3% 
x25’, 4x30’, 5%4x50’, 6x60’ and 7x60’; double shell 
dryers, 4x20’, 5x30’ and 6x35’; steam-heated air 
rotary dryers, 4x30’ and 6x30’. 

KILNS—Rotary kilns, 4x40’, 5x50’ and 6x70’, 
6x100’, 7x80’ and 8x110’. 

MILLS—6x8’, 6x5’, 5x4’, 3x3%' pebble and 
ball mills; 3’ March mill; 42’’, 33’ and 24” Fuller- 
Lehigh mills; 4%4x20’, 5x11’, 5x20’, 5%4x22’ and 
6x20’ tube mills; 7%4x13'", 9x15’, 16x10’ and 
12x26’ jaw crushers; one “Infant” No. 00, No. 
0, No. 2, No. 3, and No. 9 Williams’ swing ham- 
mer mills; one Kent type “G” mill; 24’, 36’ and 
40’ cage mills; 3’ and 4%’, 6’ and 8’ Hardinge 
mills; 18x12’’, 20x12’’ and 30x10” roll crushers; 
No. 0, No. 1 and No. 3 Sturtevant rotary crush- 
ers; one No. 2 Sturtevant ring roll crusher; 5 roll 
and 2 roll No. 1 and No. 000, No. 00 and No. 0 
Raymond mills; one No. 3 and No. 4 and No. 7% 
Ielsmith breaker; one 36’’ Sturtevant emery mill; 
me 3 roll Griffin mill; 60’ chaser mill. 


SPECIALS—Five automatic package weighing 
machines; jigs; 6x8’, 6x5’ and 4x3’ Newaygo vi- 
brating screens; Richardson automatic scales; 8’ 
and 10’ Emerick air separators. 


Air compressors. 


W. P. Heineken, Engineer 


95 Liberty Street, New York. Tel. Cortland 1841 








USED ONLY THREE MONTHS 
Steam Shovels 
Osgood Steam Shovels, No. 29, 30 ft. booms, 
20 ft. sticks, Caterpillar traction, Steam boom 
hoists and l-yd. dippers. Also several with 20 
booms, 17 ft. sticks, steam boom hoists and 
caterpillar traction. (The above shovels were 
shipped from the factory in September, 1922, 
and have been used less than three months and 
in excellent condition. These shovels are 
EPTIONAL BARGAINS.) 
Other Steam Shovels of different makes, 
types, and sizes. 
Stone Crushers 
Stone Crushers of various sizes and makes. 
Stocking Bridges 
Large bridges for stocking or reclaiming 
material such as sand, gravel, clinker, coal, 
etc 
Cranes 
No. 3 Byers Crane, 3%4-yd. bucket, 
pillar traction. 


1515 First National Bank Bldg. 


cater- 


A. T. McLEOD 


EXCEPTIONAL BARGAINS 
ableways 
2—Cableway dragline outfits of 
yd. capacity. 


l-yd. and | 


Boilers 
25—Boilers 20 to 1000 H.P. 
Engines 
30—Steam, Gasoline and Gas Engines of various 
sizes and makes. 
Hoists 
Clyde, three-drum, Hoisting Engine, 2-cyl- 
inders, 8%x10 in. With this hoist is a 5x6 
swinger engine. 
Also several other hoists of various sizes and 
makes. 
Locomotives 
5—Steam and Gasoline Locomotives. 
Write for description of Cars, Conveyors, Der- 
ricks, Elevators, Pumps or any kind of Pit, 
Quarry or Contractors equipment and | will 
send you notice of machines available in your 
vicinity. 


CHICAGO 








FOR SALE 


2—48 ton six-wheel switchers, good condition 
|—Monighan Dragline, 70 ft. boom, 2 yd. bucket 
2—8 ton Vulcan 24 in. gauge Dinkies 

I—1!0 ton Davenport 24 in. gauge Dinkey 

2—3', ton Burton 24 in. gauge gasoline Dinkies 
¥ 


ot miscellaneous Concrete Mixers, Pumps and 
ile Driving Equipment 


THE FRED R. JONES CO. 
Contractors 


111 West Washington St., Chicago, Ill. 





IMMEDIATE DELIVERY 
1—7 %x13-in. Champion Jaw Crusher; excel- 
lent condition 
7—1% yd. end dump wood quarry cars, ¢ 
in. gauge 
Trucks alone worth this money 
1—12x16-in. Chandler Taylor Steam 
gine, side crank left hand, self con- 
tained, slide valve; 17x72-in. band 
t'ywheel, shop No. 6070; excellent 
condition 
CERULEAN STONE COMPANY 
Cerulean, Trigg County, Ky. 








Mine Cars, Rails and Ties 


We have mine cars in stock for all purposes. 
Also rails 12 Ib. to 100 Ib. section. Spikes, bolts, 
frogs and switches. All trade is solicited and 
prices cheerfully quoted. 


M. K. FRANK 


Frick Building Pittsburgh, Pa. 





2—50-ton standard-gauge Baldwin 
6-wheel switchers, built 1913. 


I—42-ton standard-gauge Shay 
geared locomotive. 

I—12x18 in. standard-gauge 4- 
wheel saddle tank. 

10—5-ton 36 in. gauge storage bat- 
tery locomotives. 

I—14-B Bucyrus steam shovel, 
mounted on traction wheels. 
30—Miles 56-lb. relay 

Hawkinsville, Ga. 
30—Miles 50-lb. and 56-lb. relay 


steel rails; Percy and Webb, 
Miss. 


steel rails; 


Birmingham Rail 
& Locomotive Co. 
Birmingham, Alabama 

















FOR SALE 


No. 3 Austin Gyratory Crusher complete. 

2 No. 2 Climax 9/’x16’’ Jaw Crushers complete. 

1800 ft. No. 4 d.b. and w.p. electric wire. 

50’ Cont. bucket and chain elevator, buckets 
8''x16"'. 

75 ELP. 
Engine. 

9'’x14’" Vulcan Locomotive No. 981 complete. 

2 G.E. 150 H.P. Induction Motors, voltage 220- 
440, shop numbers 625140 and 1164925— 
complete with starters. 

Williams No. 9 Universal type swing hammer 
pulverizer complete. 

Kent three-roller pulverizer. 

10’’x€'’x20"" Worthington St’'m Pump No. 16876. 

Sanderson Cyclone No. 14 well drill, either 
electric or gasoline driven, complete. 

Austin Standard Revolving Screen 40’ 
by 20’ long, complete. 

Williams No. 2 Pulverizer. 

No. | Sturtevant Open Door Crusher. 


E. W. COOPER, Engineer 
174 3rd Ave. North Nashville, Tenn. 


13’/’x16"" side crank Erie City Steam 


diam. 








CRUSHER PLANT 


24x36 Buchanan Jaw Crusher, and 48 in. 
Symons Disc Crusher, with elevators, 
screens, line shafting. In Oklahoma. 


Dump Cars 
-| yd. 30 in. Ga. V-shape 
1% yd. 24 in. Ga. Western 
4 yd. 36 in. Ga. Western 
Rails 
230 tons 25 lb. Relayers 
180 tons 30 lb. Relayers 
165 tons 35 Ib. Relayers 
Also 60, 70, 75 and 80 lb. Rails 


Mid-Continent Equipment & 
Machinery Company 
Security Bldg. St. Louis, Mo. 


9— 
6- 
2 
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For Sale or Lease 


A small, modern equipped crushing and pulver- 
izing plant and quarry, consisting of about 50 
acres underlaid with a 


high quality Clinton 
strata blue limestone, 30x500 ft., open face, dry 
quarry; 94.20 carbonate, extra quality road 
stone; also makes extra strong burned lime. 
Big local demand. Plant in operation. Fine 


location for a larger plant, as it is located in 


a territory of splendid markets and has a great 
future industrially. Plant 
Ohio. Want to retire on 


near Lynchburg, 


and 


account of age 


health. Call on or address 


FRANK SHARP 
Lynchburg, Ohio 











Will Sell My Two Phosphate Plants 


One plant in operation. Cost of plants $125,- 
000. Equipped for mining hard and soft phos- 
phate; 50 to 75 tons per day each; 125 miles 
from Jacksonville, located in the high grade 
hard rock phosphate belt. Analysis 76 to 82 
B. P. L. I. and A. 2 to 3. Estimated over 
300,000 tons of hard rock. One-half million 
tons of soft rock. Analysis, phosphoric acid, 
24 to 32. Five hundred acres of land together 
with dwelling houses, phosphate bins and all 
other necessary buildings for laborers. One- 
quarter mile R. R. side track to each plant from 
A. C. L. R. R., main line. Will take fifty cents 
on the dollar for its actual value. $50,000 cash 
will secure the property, balance of payments, 
reasonable terms, or royalty basis. For further 
information, if interested, write me, the owner, 


J. Frank Meredith 


Dunnellon, Fla. 








FOR SALE 


Exceptional river gravel proposition 


in west- 
ern Missouri—meets state highway  specifica- 
tions. Large territory tributary for road work, 
and commercial business in concrete and roof- 


ing gravel. Served by ‘Frisco and “Clinton” 
railroads. Opportunity for capable man _ to 
make big money. Act promptly. Address 


Box 1633, care of Rock Products 
542 South Dearborn Street 


Chicago, Illinois 












Gypsum For Sale 


I have two million (2,000,000) 
sum and gypsite for sale close to the 
R. R. in Oklahoma. 


tons pure gyp- 
Frisco 
Write for particulars. 

H. E. WILSON 
Box 307, Fairfax, Okla. 











FOR SALE—CEMENT LAND 


A body of land 
River, and Southern Railway, four miles from 
Demopolis, Ala., containing great quantity fine 


situated on the Tombigbee 


cement rock. An ideal location for Cement 
Plant. Good transportation facilities and cheap 


rates. 
C. J. WISE, York, Alabama 


ATLAS CO. 


WANTED 


Master Mechanic for Crushed Stone Plant, 
experienced with jaw and gyratory crush- 


ers, derricks and steam engines, to take 
charge of machinery. Output 500 tons 
school 
about a mile away. Advise experience and 
Only high 


class experienced men need apply. Per- 


per day. House supplied free, 


wages expected in first letter. 


manent position for capable man. 


Neverson Granite Quarry 
Sims, N. C. 








Position Wanted 


Quarry Engineer, Associate Member, American 
Society of Civil Engineers. Age 36; single; 
three years’ experience railroad and building 
construction. Past 12 years quarrying and 
open pit mining. Qualified by experience and 
business training for executive in charge of 
operations of large cement or steel companies, 
quarries or open pit mining properties. Fa- 
miliar with well drilling, steam shovel opera- 
tions, and use of high explosives. A believer 
in organization and cost accounting. Qualified 
to make investigations, build up an organiza- 
tion and get results. Familiar with lime kilns 
and hydrating plants. At present employed 
but desirous of change. Location immaterial, 
References furnished, but personal interview 
preferred. Address 


Box 1628, care of Rock Products 
542 South Dearborn Street, Chicago, Il. 





WANTED 


Man to take charge of eight large lime kilns. 
Must be experienced and capable of keeping 
records and aandling men. Good wages. State 
experience ajid full details in first letter. 


Hunkins Willis Lime & Cement Co. 
904 Century Building St. Louis, Mo. 








WANTED 


Experienced operator for Sauerman Cableway 
Thomas Electric Hoist. Must be capable of keep- 
ing machinery in tip-top shape. Have steady 
position for a good steady operator. State age, 
experience, and salary expected in first letter, 
and must be ready to come by March first. 
References. 


J. E. IRVINE, Green River, Wyo. 













H. E. WIEDEMANN 


(Est. 1905) 
Consulting and Analytical 
hemist 
Specialist in Analysis of Rock Products 
Chemical Bldg. St. Louis 








George Borrowman, Ph.D. 
CHEMIST 


Analyses, consultations, researches in con- 
nection with rock products, cements, clays, 
lime, plasters, zeolites, sands, etc. 


9 So. Clinton St. Chicago, IIl. 








FOR SALE 


10 ton 36-in. Gauge American Locomo- 
tive 

3 36-in. Gauge 4 yd. 2-way Dump Cars 

15 H.P. Fairbanks Gasoline Engine 

1 50 H.P. Wetherill Corliss Engine 


Mertztown, Pa. 














WANTED 


A connection, where I can utilize my years of 
experience as a quarry operator and develop a 
plant where I can have a real interest. Thor- 


oughly conversant with quarry development, 

plant erection, economical production, sales, 

etc. References from past connections. Address 
Box 1634, care of Rock Products 


542 South Dearborn Street Chicago, Illinois 








SUPERINTENDENT 


desires engagement, operation of ballast or 
crushed stone plant. Twenty years’ experience 
handling labor, heavy machinery, heavy blast- 
ing and large production. Familiar with all 
details. Excellent references. Address 


Box 1613, Care of Rock Products 
542 South Dearborn Street, Chicago, Ill. 











WANTED 


Position as superintendent of sand plant mill 


and quarry. Man with 16 years’ experience in 
mill and in quarry. Spring is coming on. Now 
is the time to prepare for a good output at 
low cost. Address 

Box 1632, care of Rock Products 
542 South Dearborn Street Chicago, Illinois 














General Crushing and Quarry Man 


will be open for position in 30 days. Where 
complete charge of operation is required sys- 
tem must not prevent changes in methods. If 
you require man to go strictly to your dicta- 
tion don’t reply; any one will do. I co-operate. 
Address 


Box 1630, care of Rock Products 
542 South Dearborn Street 


Chicago, Illinois 











Crusher Man 


Wishes to communicate with anyone east of 
Rockies having crushing plant with good quarry 


owners to handle 
1000-ton operation. 


that would lease operation, 
sales preferred; 500 to 
Address 

Box 1629, care of Rock Products 
542 South Dearborn Street, Chicago, Ill. 
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IDEAS 


You could use an idea now and then, couldn't you? 

You'll find plenty of new ones, short cuts and time savers in ROCK 
PRODUCTS. 

Our traveling editors are running around, dropping in here and there 
finding out just how things are done, and then they tell you how 
the other fellow makes things hum. 


Practical stuff—tested ideas—something you can use 
Better fill out the blank and mail it to us today 





ROCK PRODUCTS te Sal a ae a aa 1922 
542 So. Dearborn St., Chicago, Ill. 

Please enter my subscription to ROCK PRODUCTS for year.... (one year $2.00, two years 
$3.00—please state which. You save a dollar by subscribing for two years), for which we enclose 
Canadian and Foreign Subscriptions $3.00 a year. 
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ENGINEERING the Complete Lime Plant 


A man may learn to drive a nail precisely but he is a dangerous man unless he knows the 
effect of the driving upon the materials into which the nail enters. Progress requires exact- 
ness of information. Our organization, with its wide, practical skill and technical knowledge, 


supplies this requirement. A complete engineering service is placed at your disposal. We 
design and build the complete lime plant or any part of it. Avail yourself of the services of 
experts, who know lime and how to manufacture it—services that have been tried and found 
not wanting. This is evidenced by the work we have in hand, among which is a 50 ton 
plant for the Abel Magnesia Co., Cedarville, O.; 80 ton plant, John Evans Lime and Stone 
Co., Marion, O.; 40 ton plant, Ste. Genevieve Lime and Stone Co., Ste. Genevieve, Mo.; and 
a 40 ton plant for the Consolidated Stone and Mining Co., Newcastle, Pa. 





We maintain a testing laboratory and are therefore in a 
position to give you accurate information as to whether or 
not your stone will burn properly and make a good hy- 
drate. Moreover, for just what purposes the hydrate is 
suited for. This service costs you nothing. Send us a 100 
lb. sample of your stone and we will make these tests for 
you. The opinion of experts is at your disposal. 


IN THE 


Economy, efficiency and service satisfaction has accom- 
panied every Clyde Hydrator that we have installed. Fully 
90 per cent of the hydrate manufactured in America is 
produced with the Clyde. It proves that the Clyde is a 
Superior Hydrator for no article ever attained such pre- 
ponderance in its favor without manifest superiorities. It is 
the machine built for performance. 


We co-operate with you in every way. Take ad- 
vantage of our experience. It costs you nothing. 


H. MISCAMPBELL 
DULUTH MINNESOTA 
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Put A Good Bucket On Your Crane 


A 


-------—--------5 


This coupon will bring 
you some interesting 
bucket facts. Fill out and 
mail it today. 


Kinds of materials handled 





Size of bucket 





Kind of crane used on 


[ understand the Brownhoist clamshe!ls 
are priced as follows: 


ee ee EE $500 
a Seen es 550 
Pye 675 
We eet 800 
F. O. B. Cleveland 


It Will Pay You To 


Many good cranes are not handling as large a 
tonnage as expected because they are handi- 
capped with buckets that are not fast enough 
for the work. 


Brownhoist clamshell buckets are light enough 
in weight that they will not overtax a crane’s 
capacity but they get a full load of sand, gravel, 
etc. at each grab. They are sturdily built of the 
best materials, are easy on the ropes and are 


backed by over 40 years of bucket building 
experience. 


If you are interested in handling bulk materials 
fill out and mail the coupon at the left. It will 
help you lower your handling costs. 


The Brown Hoisting Machinery Co., 
Cleveland, O. 


Branch Offices: New York, Chicago, Pittsburgh, San Francisco, New Orleans 
Products: Locomotive Cranes, Buckets, Chain and Belt Conveyors, Storage Bins, Ftc 


BRUWNHOIST 





TERIAL 


HANODLI 


N G MACH I 
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National Agstone Association Decides on Big Program 


23, 24 
What the Car Service Division Is Doing............ ‘ 25 
Conditions in the South eescsts : : 26 
Hydraulic Power vs. Compressed Air as Applied to Rock 


Drills _... ~coied g ae 
Book Review 29 


Quarry Engineering .... potetiog 30 
Quarrying Stone by Mining Method ‘ ies 5 31 


Hints and Helps... 22, 33 


Traffic and Transportation .36, 37, 38 


JOSEPH K. COSTELLO, Cent. Rep. 


Questions and Answers...... : : eee 39 | 


Quarried from Life....... ete ete sae 40 


Editorial Comment ................... Se eee 41 
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.....42, 43, 44, 45 
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Putting greater power 
in the thrust— 


‘HE outstanding success of the 
‘| Northwest in stone quarries is ex- 
plained by a number of advanced fea- 
tures. 


Foremost among these is the simple 
arrangement of cables which eliminates 
gears, racks, pinions, auxiliary motors 
and auxiliary drives. With this ar- 
rangement there is positively no re- 
duction of digging power while hoist- 
ing—an advantage not shared by other 
shovels. There is nothing to wear out 
but the long lived cables. 


b 


Ideal flexibility in every operation— 
thrusting in or out, swinging and shak- 
ing the dipper—is provided by this sim- 
ple mechanism, and it is added to by 
the Northwest patented steering device 
that makes the crawler as easy to han- 
dle and steer as a tractor. 


The bucket is 34 yard capacity and has 
reversible manganese teeth. The shovel 
is equipped with a 57 hp. gas engine or 
electric motor of equivalent capacity. 


Write for complete specifications. Why 
delay? 


Northwest Engineering Co. 
1234 Steger Bldg., Chicago 
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Where 1% Means 
a Gain of 10% 


Do you realize that grinding efficiency is increased ap- 
proximately 10 per cent for each additional | per cent of 
moisture removed from ordinary classes of materials fed 
to pulverizers? This condition maintains until a state of 
absolute dryness is reached. 


After drying, do you know what a marked effect this 
gain has on the total cost of production? 


If you don’t then you have the opportunity of finding out 
by writing for our catalog, No. 16, describing dry- 
ing methods. 


Ruggles-Coles Engineering Company 
120 Broadway New York 








-Ruggles-Coles Dryers 
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K ; N N E; D : The Kennedy has revolutionized 
the rock crushing industry. [t rep- 

G E ‘A R L E S Ss resents a definite step in advance, 

and is unquestionably the best, 

CRI ISHERS strongest, and most efficient unit 
known torock crushing engineering, 


March 








Points of Superiority 

1. Less Power Con- 
sumption 

2. Low Operating Cost 

3. Continual Operation 
—Not Limited to 
Safe Gear Speed — 
Strikes a Harder 
Blow, and Has In- 


creased Capacity 

. Perfected Dust Proof 
Circulating Oiling 
System. 

. Can Be Set in Any 
Position—And Takes 


Less Room 


. Equipped with Pat- 
ented Ball and Socket 


Eccentric. 
. Noiseless. 


Parts Eliminated 


Outboard Bearing 
Counter Shaft 
Inner Bearing Cap 
Base, and Support 
Thrust Ring 
Pinion 

Gear 

Key for Gear 
Two Steel Wearing 
Rings 

. Bronze Wearing 
Rings. 


Parts Added 


. Set Balls 
. Ball Race Rings 
. Ball Retainer. 











CaN KV Swn- 


Oo 


This improvement has 
actually reduced cost of 
maintenance 80%, not in- 


cluding head and con- 
The Crusher with the Trouble Left Out caves. 

















Write for Catalogue and Information j 








Kennedy Van Saun Mfg. and Eng. Corp. 
120 Broadway, New York 


es me aie — Harron Rickard & McCone, Inc., San Francisco and Los Angeles 
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PRODUCT PER HOUR 


Make one mill do the work of two! 


with the same power 
with the same up-keep 


HE output of many grinding mills can be increased as 
much as 100% by taking out internal screens, increasing 
the feed to the mill, and using HUM-MER Electric Screens 


to do the screening. 
And this with the same power and up-keep. 


Screening and crushing are two separate operations and 
should never be joined. Where internal screens are used, 
the grinding mill is limited to the capacity of the screen, in 
many Cases practically cutting the output in two. 


Where HUM-MERS are used behind grinding mills, 
there are no internal screens to interfere with the tonnage— 
the mill can be fed to the limit, and the HUM-MER will 
remove the fines from the coarse, returning the oversize for 
further grinding. 

a, <y- Let us show you how to rea fits by installing 
6-Foot, Two Surface A : y¢ 2 aos p profts Dy Ins alling 
HUM-MER Electric Screen HUM-MER Electric Screens. Send for Catalogue 45-R 


THE W. S. TYLER COMPANY, Cleveland, Ohio 


Manufacturers of Woven Wire Screens and Screening Equipment 
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CRANE EXCAVATOR 


“HEAVY DUTY” 


SINGLE LEVER STEERING 


i seaneemmen Cranes are as easy steering as motor trucks. One single lever with 
four operating positions turns crane to right or left or propels it forward or back- 
ward. High and low speed. The unusual easily controlled traction ability of the 
KOEHRING on any ground without planking is a worth while saving of time and 
profit—interchangeable for dragline or power shovel. 


BOOM WITH LOAD 


Elevate or lower or swing boom under load. KOEHRING 
construction permits this combination of functions with 
no penalty of extra wear or strain. 





No. 2 Capacity: |2 tons at 12’ radius. 1% yard clamshell bucket loaded 
with sand or gravel at 45’ radius. 34 yard clamshell bucket loaded with 
sand or gravel at 39’ radius. | yard clamshell bucket loaded with sand 
or gravel at 33’ radius. 11% yard clamshell bucket loaded with sand or 
gravel at 24’ radius. | yard Page drag bucket on a 40’ boom. 

No. 3 Capacity: 20 tons at 12’ radius. 1! yard clamshell bucket loaded 
with sand or gravel at 50’ radius. 114 yard clamshell bucket loaded 
with sand or gravel at 39’ radius. 2 yard clamshell bucket loaded with 
sand or gravel at 33’ radius. 11% yard Page drag bucket at 40’ radius. 
No. 1 Capacity: Equipped with 30’ boom. Handles 34 yard bucket at 
25’ radius; lifting capacity at 12’, 14,000 Ibs. 4 cylinder 5”x6” gasoline 


KOEHRING COMPANY 


Manufacturers of Concrete Mixers and 
Crane Excavators 


Milwaukee, Wisconsin 
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This shows the 
new greatly im- 
proved Hercules 
Blasting Machine. 


The inside work- 
ings of the Her- 
cules Blasting 


Machine. 








An Improved Blasting Machine 


The new Hercules Blasting Machine was 
developed during the war after the United 
States Army Ordnance Department found 
that the machines formerly used did not 
meet the severe and exacting require- 
ments of military service. This improved 
machine is more reliable and, in extensive 
use, has already proved its superiority 
over the types formerly used for industrial 
work. 


In the old model, much of the energy of the 
operator is consumed uselessly in the ma- 
chine itself, and the small current that en- 
ters the cup circuit is of very short duration. 
[In our new machine, the blasting circuit is 
closed at the instant of maximum voltage 
and amperage, and the current is maintained 











in the circuit for an appreciable period. Be- 
sides delivering a greater current at a higher 
voltage, the new Hercules machine sustains 
this current longer. 


Because of the superiority of its generator, 
the new Hercules Blasting Machine, which 
weighs less than the old machines rated to 
fire thirty caps, has fired up to two hundred 
electric blasting caps, connected in series. 
However, we rate the capacity of this ma- 
chine at fifty caps, because we do not rec- 
ommend connecting more than fifty electric 
blasting caps in one series under working 
conditions. 


office will fill your orders 
Dept. 945, King St., Wilmington, Del. 


Our nearest 


promptly. 














COMPANY 


Hazleton, Pa Louisville, Ky. Salt Lake City, Utah 
Huntington, W. Va New York City San Francisco, Calif. 
Joplin, Mo. Norristown, Pa. Wilkesbarre, Pa. 
Los Angeles, Calif. : Pittsburg, Kan. Wilmington, Del. 


POW DER. 


Chicago, Ill. 
Denver, Colo. 
Duluth, Minn. 


Allentown, Pa. 
Birmingham, Ala 
Buffalo, N. Y. 


Chattanooga, Tenn. 


Pittsburgh, Pa. 
Pottsville, Pa. 
St. Louis, Mo. 
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“Doing More Work Than Anticipated 
at Very Low Operating Cost” 


Ohio Hydrate & Supply Co. 


Just as most American cement plants operate Williams Jumbo and 
Mammoth crushers, practically all of the prominent lime plants use 
Williams crushers for reducing their burnt lime. The Ohio Hydrate 
& Supply Co., of Woodville, Ohio, famous producers of hydrated 


ime, say, 


“Since installing your machine we eliminated one man at the 
grinder. Crusher is fed by pan conveyor and will take lime 
varying in size from 14 in. to dust and reduce it to size of 
wheat kernel and finer. Capacity of machine greater than 
capacity of our 24-in. pan conveyor, which is capable of mov- 
ing 400 tons in 8 hours.” 

“Have not tried a machine that gave If you have rock to crush for any purpose, write our Engineering 

ley” aa Caw “oe gaealmamaal Department for data and service records. 

“Crushing 1925 pounds per minute — us 

rhc he gellar oul on org pe Williams Patent Crusher & Pulverizer Co. 

ey <2; Lay, Se 800 St. Louis Ave., St. Louis, Mo. 


Chicago New York San Francisco 
37 W. Van Buren St. 15 Park Row 67 Second St. 


~~ —- 8 
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Ht Pioneer again! Telsmith introduced the pillar-shaft 

ve crusher—the crusher with the short frame, bolt-shaft and parallel 
stroke. Telsmith was first with a gear-pump and force-feed oiling 
system. Telsmith pioneered the pillar-shaft reduction crusher with 
umbrella-shaped head. Now Telsmith announces the first fool-proof 
gyratory crusher. 


All Telsmith Breakers, both coarse and secondary, are now furnished 
with outer structure of STEEL, not gray iron. Shaft, frame and crown are 
guaranteed against breakage, even by tramp iron, for two years from ship- 
ment. All the old Telsmith advantages are retained. The fool-proof steel 
structure is just another big improvement in a machine that long has been the 
undisputed leader of the crushing field. 


Glad to send you, without obligation, catalog No. 166 (Telsmith Pri- 
mary Breaker) and bulletin No. 2F11 (Telsmith Reduction Crusher). Write 


now before you forget. 


SMITH ENGINEERING WORKS smiuwauxee, wis: 
Old Colony Ridg., “owas 7 me yor Palen acorn age om 7 325 W. Main St., 


Chicago, mi. New York City Philadelphia, Pa. Pittsburgh, Pa. Louisville, Ky. 


2540 University Ave. Bunting Hardware C Alamo Iron Works, J. W. Bartholow Co. 
St. Paul, Minn. Kansas City, Mo. San Antonio, Tex. Dallas, Tex. 


Salt Lake Hdwre. Co. 625 Market St., Brown-Bevis C Road Builders Eq. Co., 
Salt Lake City, Utah San Francisco, Calif. Los Angeles, ‘alif. Portland, Ore. 


\cisco 


id St. 
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The American Lime & Stone Co. 
Bellefonte, Pa. 


The American Lime and Stone Company 
(Warner-American Industries) are one of 
the really big lime and stone industries of 
the country. 





They have six Plymouth Locomotives at 
their various plants, and the company writes 
of their good work, stressing their reliability, 
the volume of production they are able to 


handle, simplicity of operation and remark- Plymouth 7-400, 4 speed, Coir Dittes 


ably low upkeep. 

If you contemplate a change in your haul- 
age methods, name the nature of your plant 
and we will supply you with appropriate 
literature. 


THE FATE-ROOT-HEATH COMPANY 
PLYMOUTH, O. 





Gasoline Locomotive. 

No matter what you pay for a 
locomotive, you will never get 
power, durability and service, unless 
the manufacturer builds these vir- 
tues into his product. 

In our 7-ton, 4-speed Gear Drive 
Locomotive, we have put more 
power than seems necessary. 
Enough to pick up and go with 3 to 
6 more loaded cars than other loco- 
motives of same weight. 
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